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30, 1894. 

G. H. HAMLIN, TREASURER, 


Trustees of Maine State College of Agr. and the Mech. Arts. 


I hereby certify that Ihave examined the accounts of the Maine Experi- 
ment Station for the fiscal year ending June 30, 1894; that I have found 
the above to be a correct statement of expenditures both as to amount 
and classification, for all of which, proper vouchers are on file. 
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DIRECTOR'S REPORT. 


A. W. Harris, D. Sc., President Maine State College. 


Sir :—I have the honor to submit herewith the report of the work 
performed by the members of the Experiment Station Staff during 
the year 1894. 

It will be observed that the size of our report for 1894 is no 
larger and perhaps not so large as those of some previous years. 
This fact calls for explanation. Itis due to several reasons. 

1st. All of the work performed in 1894 is not reported. None 
of the data resulting from the investigations now being conducted 
in the line of plant nutrition have been published since those 
secured in the spring of 1893. As this work has consumed much 
time both in the laboratory and forcing house, its omission from 
the report has quite a material effect upon its size. Again, an 
experiment in animal nutrition which has now been continued for 
over eighteen months has received no mention. The object in 
withholding these data is that more completeness and definiteness 
may be secured in the conclusions which we hope to reach. 

2nd. The data of our experiments and investigations are not 
published with that fullness of detail that is sometimes the prac- 
tice. These details have a permanent record; but it is deemed wise 
not to confuse those who consult our reports with a large mass of 
figures and observations that serve to bewilder the reader. 

3rd. Considerable of the time of one of the Station chemists 
was occupied with analyses of samples of suspected butter as an 
aid to the attempt made by Secretary McKeen to prevent the ille- 
gal sale of imitation butter. The attendance of myself and Mr. 
Bartlett was also required at court several times. The results so 
far secured seem to have justified the aid given. It is plain that 
the dairy interests of the State have in this way been materially 
aided. 
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REARRANGEMENT OF DUTIES. 


The death of Professor Walter Balentine, who had the immediate 
charge of certain lines of Station work, and the consequent elec- 
tion of myself to the position which he occupied, have led to a 
partial rearrangement of the duties of some members of the Station 
Staff. I have undertaken the supervision of the field experiments 
which were under Professor Balentine’s care, and the duties of 
the Station chemists, Mr. Bartlett and Mr. Merrill, have been 
enlarged by associating them with the immediate care of the experi- 
ments and investigations in plant and animal nutrition, work that 
previously was entirely superintended by Professor Balentine and 
myself. 

SCOPE OF STATION WORK. 

In order that the numerous directions along which the activities 
of the Station Staff are employed may be clearly seen, I sum- 
marize below the lines of work to which we are giving attention. 

I. Experiments and investigations. 

(a) in plant nutrition, 

(1) Forcing house experiments, 
(2) Field experiments. 
(b) in animal nutrition, 
(1) Digestion experiments, 
(2) Animal growth, 
(3) Milk production. 
(c) in horticulture, 
(1) Plant breeding, 
(2) Cultural experiments, 
(3) Prevention of plant diseases and pests. 
(d) in economic botany and entomology, 
(1) Weed pests, 
(2) Injurious fungi, 
(3) Injurious insects. 

(e) Bacteriology and veterinary science. 

II. Creamery management. 
Ill. Work of inspection. 

(a) Official fertilizer control. 

(b) Inspection of butter samples. 
IV. Special analyses. 

V. Correspondence. 
VI. Institute work. 
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CORRESPONDENCE. 


The amount of correspondence is steadily increasing year by 
year, and a large amount of time must be used in giving careful 
replies to the numerous inquiries which we receive concerning a 
sreat variety of subjects. The correspondents of the Station do not 
always receive prompt attention because of the absence at institutes 
or other work of the person who can give the desired information. 


SPECIAL ANALYSES. 


Very many requests are made each year to have analyses made 
of fertilizers, foods, minerals, drinking waters, etc., etc. Some of 
these requests are granted and others are refused. The reasons 
for the refusals are various. Sometimes the desired information 
can be given without analysis. The samples of fertilizers are often 
from those brands that have had recent inspection and additional 
analyses are not necessary. Examinations of drinking water are 
invariably refused as they are not considered as coming properly 
within the scope of our work. Besides being time-consuming, a 
mere chemical analysis of a drinking water settles nothing as to its 
healthfulness, in most cases, and with the additional bacteriological 
tests which are necessary in order that the results may have a definite 
value, would seriously interfere with duties that are mandatory. 


INSTITUTE WORK. 


The members of the Station Staff have freely participated in the 
institutes held under the auspices of the Board of Agriculture. 
While this work requires something of a sacrifice of effo:t, especi- 
ally on my own part, it is felt to be necessary and profitable. 
Moreover, a failure to aid in these institutes to the extent that is 
acceptable would be a poor return for the cordial and helpful atti- 
tude which the Secretary of the Board and his associates have 
taken towards the Station. 

PUBLICATIONS. 

During the year the Station has issued eleven bulletins, two of 
which were reports of the inspection of fertilizers, and the others 
summarized briefly such reports of Station work as admitted of 
reliable conclusions. Ten thousand of each bulletin are now 
printed, nearly all of which are distributed in Maine. 

Respectfully submitted, 


W. H. JORDAN, Director. 
Maine STatE COLLEGE, 
Orono, Mz., December 31, 1894. 


ACKNOWLEDGMENTS. 


Acknowledgment is hereby made for the following gifts to the 
Station : 

One Wagner’s Dairy Pipette. 

As the result of a correspondence with Mr. Bartlett several firms 
presented to the Station Babcock Milk Testing Machines. These 
have been placed in the airy Building in order that dairy students 
may have access to them. 

Steam Turbine Tester, Stoddard Manufacturing Co., Rutland, Vt. 

Two Ten Bottle Hand Machines, Vermont Farm Machine Co., 
Bellows Falls, Vt. 

One Ten Bottle Hand Machine, Cornish, Curtis & Greene, Fort 
Atkinson, Wis. 


The following donations have been made to the Horticultural 
Department, 1894. 


J.J. H. Gregory & Son, Marblehead, Mass., vegetable seeds. 
Charles A. Miller, East Union, Me., apple cions. 

John Nichols, North Searsport, Me., apple cions. 

Division of Pomology, Washington, D. C., apple cions. 

R. C. Buckley, Peoria, Ill., Buckley Wheel hoe. 

Lucian Saunderson, New Haven, Conn., Comet Bug Killer. 


The following newspapers and other publications are kindly 
donated to the Station by the publishers during 1894: 

Farmers’ Home, Dayton, Ohio. 

Holstein Friesian Register, Boston, Mass. 
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PARTIAL REPORTS OF THE CHEMISTS. 


ANALYSIS OF BUTTER AND IMITATION BUTTER. 
J. M. BARTLETT. 


The following work on butter and imitation butters was per- 
formed for the Secretary of the Board of Agriculture to assist him 
in enforcing the oleomargarine law for the protection of the dairy 
industry. 

The samples were taken by himself or his agent and then turned 
over to the Station for analysis. As some creameries were accused 
of mixing butterine or oleo with their product, a few samples of 
their goods were taken from the open market for examination but 
no adulteration was detected. Several of the parties selling the 
imitation article illegally were prosecuted, brought to trial and 
convicted. These trials necessitated the chemist spending several 
days at court. The results of the analysis are shown in the follow- 
ing table. 

In most of the samples only the volatile fatty acids were deter- 
mined, those being the only ingredients present in fats of the but- 
ters or butterines, that vary sufficiently to show the source from 
which the fat is derived. The results for volatile fatty acids are 
expressed in cubic centimeters of one-tenth normal alkali. Those 
contained in five grams of pure fat from milk or cream requires 25. 
to 34. c. cg. one-tenth normal alkali to neutralize them, while those 
from other sources, such as lard, tallow, etc., require less than 4 
e.c. The melting points are of considerable interest and it will be 
seen that with the exception of three or four samples, butterine 
has no higher melting point than good creamery butter. 
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nes 
Pp ma hee Di 
RS x a |eoa FaiGoall| earst bs 
Sz B | é@ 83al 6 |ra| se 
c. Cc. 

S. B. Creamery butter ............... seleersl| Lael | 2.63 -95| 84.32) 31 35) 34.6 

F.C. Creamery butter .....c....e sec cerccce 12.3 | 1.93 +93) 84.54) 30.8 | 34.2 

Niteretalelererateteltotelsteieleletetsvele)= sraleheteloteteteferexeleYore\etelem(claterers\s 12.6 4.35 -98) 82.07) 32.78) 34.4 
401/XX. Imitation butter.........- ...s.sseeeeee 9.06] 3.15] .66) 87.13] 0.8 | 35.25 
A200 Oleereteteterstelatetetsianseteietelsteteisl= 6 novoeooabooDcdNDD0N00 11.46} 4.50) 1.05) 82.99) 1.5 | 34.4 
ZLOB Ug 5 WAY on ooboeno0Gs ouaodonoonondodonHHaddeDD000 10.85} 4.49) 1.12) 83.54) 1.25) 33.1 
LOINOSOX godgosnnsvaboscdocned09ngGNNS GondDOaDODO0N! 9.44] 3.25) .69| 86.62) 1.45) 34.8 
ADD ITO) WO Selec. wieiereiels/e\elcle ce ej0\e\s\cie)s0\s\s s/s\vie\s/eleicesje)sia.cieie Us) |, 2!683 1.6 | 86.2 1.5 | 36.8 
EAOSNECS IB. conadunon anaes: socagdsne0c 9) adacadasodnaceD 9.5 | 4.30] .98] 85.22] 1.6 
407|B. B. Dairy butter. ........ se seen eens weeeee - - - = |) oL.25 
A08\e.c. Dairy butter ...........cscsewevesceweces - - - - | 61.4 
HOO BRD 5 ooo00dc00050000 aorccn00CCnGBODS duendsaToen 6.9 | 3.37} 0.9 | 88.83} 1.4 | 34.0 
AHMWANS ANgo0t 6 wadaadacsooassoonopodIEsAee obo oDDbod = = - - 1.1 | 36.0 
AHMNN@Acacccagoo0 a6 ConsHaDOnGO0OKG Obads00ndD HOODOO = = - - 1.4 | 33.5 
MIDIBI@ coscacoacenaccadgasboqsaso4ndobs0NZcdH0a oD0cS 10.9 | 3.43) 0.95] 84.72) 0.85) 34.3 
IBN onacbdao0 aonccocgana0ds ndeoesaoSanocaDo0606 = = - - 1.6 | 33.0 
ATAU SOIREE MN te scee neat ae eSamtns eae Nae eat 7.45| 3.49] 0.79] 88.24] 1.26] 34.3 
ABV TAG NY 5 WE os’ Badbooegdoande Goadeds, Gadonoooagade = - - - 0.7 | 34.8 
AVG|222 cccessce « soo aagnu0Rbo90G0n0 ad OondOoBOooHGOO - - - - 1.35) 31.2 
TOUNELS TR, céoooboctaododeanbasoos aaccosessonuceadede - - - - 85| 34.8 
SIGS, @o 1) copogocsouddon0g0 OOcEnIOabOSOOOaRALOOHOGD - - - - 0.1 | 37.2 
250 in @s Sq IDEN OVeNTTENE CG oop gDDU DoDD OKDODODOONS - ~ - = | 26.5 | 


MISCELLANEOUS ANALYSES. 
L. H. MERRILL. 


Tn addition to the analytical work attending the fertilizer inspec- 
tion, in which the writer has had part, he has had charge, during 
the past year, of the box experiments carried on in the forcing- 
house. The results of this work will be published later. The fol- 
lowing analyses of fodders, Paris green and miscellaneous samples 
may be given here. | 
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DATA RELATING TO DIGESTION EXPERIMENTS.—COMPOSITION OF FOODS. 


; | 
“2 S| oO = 
5) ; oO @ iS = 
2 ce 6 S (BOB ss 
gS n a Ss Re @isl is 
i <q Ay fe |Aho| 
(OCIDCIUUE Talny, ECL ANOINE) anodcocacaagas00ndn000000 5.80) 4.87) 7.00) 30.85} 48.61) 2.87 
CCLXIV Hay fed with Southern corn silage....| 6.15} 5.04) 7.06) 30.31) 48.39) 3.05 
CCLXV Hay fed with field corn silage .......... 5.62) 4.91) 7.18) 30.37] 48.97} 2.95 
CCLXVI Southern corn silage fed alone* ....... 5.68) 7.97] 10.56) 29.03] 48.51) 3.25 
CCLXVII Southern corn silage fed with hay* ..| 6.15) 7.74) 10.44] 28.67) 42.65) 4.35 
CCLXVIII Field corn silage fed with hay*...... 7.45) 5.42) 11.12) 20.45} 50.98] 4.58 
CCLXXVIII Corn meal, Maine grown........... 20.09) 1.33} 10.00) 1.57] 65.19) 1.82 
CCLXXIX Cotton seed meal..... ........+eeeeee- 11.73} 7.41) 45.81} 5.62) 17.06] 12.37 
CCUXSOX Copimeaile-ee-eeeeeenaae ete dee 19.81} 1.49] 10.00] 7.82] 59.88] 1.00 
CCLXXXI Field corn silage fed alone*.......... 5.91) 5.17) 11.25} 20.56) 51.50) 5.61 
* Air-dry. 
COMPOSITION OF THE FECES.* 
. gq _ 
5 q o wv 
; H os & % 9 
Sheep Experiments. g 9 s iB oS fi 
3 a ie) 2 a) oe ” 
S H =) Reina & 
= <q ey Ay Ag is 
CCLI Sheep 1, hay alone................ 5.53 7.51 7.94) 34.78) 41.31] 2.93 
CCLII Sheep 3, hay alone.......-....... 5.54 7.41 8.50) 33.38} 41.63) 3.54 
CCLIII Sheep 4, hay alone....... .-... E 5.63 7.30 8.45) 34.66) 41.00) 2.96 
CCLIV Sheep 1, Southern corn silage.. 5.47) 10.78) 12.00) 25.87) 42.93) 9.95 
CCLY Sheep 3, Southern corn silage... 5.17 11.20 11.81 26.13 42.72| 2.97 
CCLYVI Sheep 4, Southern corn silage.. 5.06 11.15 11.19 26.17 43.73] 2.70 
CCLVII Sheep 1, Southern corn silage 
ENDIGL TNER7io0 500 c0s oo oosbOdONOBDOoDAOBbN00 5.57 9.21 9.06] 30.54) 42.40) 3.14 
CCLVIII Sheep 3, Southern corn silage 
ANG NAY ...2.-e cores eeeenee dd00000000008 5.45 9.13} 10.00) 30.36) 41.94) 3.12 
CCLIX Sheep 4, Southern corn silage 
ANA NAY ..cccceceeeccce eee ceresecceccees 5.04 9.00 9.62) 31-75] 41.65) 2.94 
CCLX{Sheep 1, field corn silage and 
TAY oo e-cccec ec ceceesscecccscces vee ooee 4.78 9.18 10.75 29.87 42.70) 9.77 
CCLXI Sheep 3, field corn silage and 
TAY -cccccccene cecccnercceerceseees core 4.60 9.85 11.69 28.15 42.24) 3.47 
CCLXII Sheep 4, field corn silage and 
INET bodosaaabecaqsob09 0 \n06000 Haha etere eteleis 4.02 9.40} 11.19) 30.00} 42.33) 3.06 
CCLXXXII Sheep 1, field corn silage.. 4.50 12.44 14.44; 18.39) 47.56) 2.62 
CCLX XXIII Sheep 3, field corn silage.. 3.87| 13.33} 16.81] 18.26) 44.34) 3.39 
CCLXXXIV Sheep 4, field corn silage. . 3.66) 13.61 15.00) 19.24) 45.42) 3.07 


* Air-dry. 
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PARIS GREEN. 


Five samples were examined. 

CCLXXXVI. Strictly pure Paris green. Boston Color Co. 
Sent by John Watson, Houlton. 

CCLXXXVIFI. English pure Paris green. Liverpool Paint and 
Color Co. Sent by John Watson. 

CCLXX XVIII. Strictly pure Paris green. Canada Paint Co. 
Sent by John Watson. 

CCLXXXIX. Strictly pure Paris green. James I. Blanchard. 
Purchased from Merrill and Nichols, Orono. 

CCCII. A sample forwarded by Fred S. Wiggin, Maysville 
Center. The manufacturer’s name was not given. 

As the efficiency of Paris green is dependent upon the amount 
of arsenious acid present, no other ingredient was determined. 

CCLXXXVI, arsenious acid, 54.61 per cent. 


COMES, 1c een Oy peage onaace 
CCLXXXVIII, “ ( 5ALTO 8 
CCUROCING, MC 6 55.BA bE 6 
CCCII, 6 6 40.86 6 


The amount of arsenious acid in a good Paris green is somewhat 
variable ranging from 54 to 61 per cent. The three samples sent 
by Mr. Watson were reported as failing to give satisfactory 
results, and adulteration was suspected. As will be seen, how- 
ever, they all proved good. 


SUNDRY ANALYSES. 


CCL. Wood Ashes. From B. W. McKeen. Potash 7.82 per 
cent. 

CCCXCIV. Marl. From C. Fred Ames, Fort Fairfield. Car- 
bonate of lime, 85.22 per cent. 

CCCXCV. Soil from J. D. Millikin, Searboro. Water, 40.65. 
Nitrogen, 1.45. Potash, 0.14. Phosphoric acid, 0.17 per cent. 

CCCXCVII and CCCXCVIII. Rock dust. From Maine Red 
Granite Co., Red Beach, Me. 

CCCXOVII. Potash, 4.31 per cent. Phosphoric acid, 0.41 per 
cent. 

CCCXCVIII. Potash, 3.18 per cent. Phosphoric acid, 0.19 
per cent. 


FIELD EXPERIMENTS WITH FERTILIZERS. 
W. H. JORDAN. 


One of the oldest, and evidently one of the most popular, classes 
of experiments conducted by experiment stations is field experi- 
ments in the use of fertilizers. The Maine Station has shared 
with other stations in this work and is now tilling experimental 
plots for the eleventh season. 

After experience for this length of time, the writer is obliged to 
confess that the results obtained, although valuable enough to be 
well worth securing, are not so satisfactory as are those obtained 
along some other lines by more accurate and severe methods. 
Field experiments of whatever kind are not subject to exact con- 
trol. They are widely open to sources of error, and for this reason 
they are difficult of safe interpretation. The publication of a 
single season’s results is justified only on the ground of a pardon- 
able ambition to show what and how much a station is trying to 
accomplish, but to draw hard and fast conclusions from one year’s 
results is rarely warranted. After ten years have elapsed, how- 
ever, the accumulated data possess a significance not possible in 
the early stages of the work. There are presented here therefore, 
not only the unpublished data of several years work but also a 
summary of results secured during nine years. 

The problems that have been studied through field experiments 
with fertilizers are those that are plainly indicated by practical 
work as the important ones. 

(1) The relative utility of different forms of phosphoric acid. 

(2) The effect of partial and complete fertilizers.* 

(3) The relative effect of different amounts of fertilizer. 

(4) The possibility of maintaining fertility by the use of com- 
mercial fertilizers alone. (Systems of manuring. ) 

The matter of profit is not immediately connected with these 
experiments. Indeed it is not possible to order them with refer- 
ence to profit, consequently in their discussion the cost of produc- 
tion is not considered. 


*The term complete is used here as meaning a fertilizer that contains nitrogen, 
phosphoric acid and potash. Such a fertilizer mixed in a particular manner, 
may or may not be complete in the sense of supplying the needs of a crop under 
given conditions. 
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These experiments involve the use of about twelve acres of land, 
nearly two acres (Field No. 1) of which are divided into thirty-six 
plots each 8x1 rods, containing one-twentieth of an acre, and ten 
acres (Field No. 2) divided into four plots, each two and one-half 
acres in area. The manner of treating the plots has been described 
in several previous reports of the Station but is restated in this 
connection for convenience of reference. 

The diagram of field No. I is as follows : 


DIAGRAM OF EXPERIMENTAL FIELD No. 1. 
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While these plots appear to lie with their side boundaries in con- 
tact, there is really a strip of land eight feet wide separating them. 
This strip gives an opportunity for a ditch that secures surface 
drainage, and also prevents the fertilizer applied to any plot from 
having an influence upon those plots adjoining. 

Of these thirty-six plots, six have been cropped without the 
addition of any fertilizer whatever. The remaining thirty plots 
have been occupied with ten methods of treatment, three plots 
being treated in the same manner in each case. 

The quantities of fertilizers given in the table below are those 
applied in a single year.** 


iPiory II 
OC 7) Received no fertilizer. 
13 


Plot 2) Dissolved bone black, 400* Ibs. per acre. 
oe 8> Muriate of potash, 100 lbs. per acre. 
se 14) Sulphate of ammonia,‘ 200 lbs. per acre. 
Plot 3) Fine ground bone, 360 lbs. per acre. 
es 9? Muriate of potash, 100 lbs. per acre. 
** 15) Sulphate of ammonia, 140 1bs. per acre. 
Plot 4 ) Fine ground South Carolina rock, 300 Ibs. per acre. 
«© 10% Muriate of potash, 100 lbs. per acre. 
Oy 16) Sulphate of ammonia, 200* lbs. per acre. 
Plot = Muriate of potash, 100 lbs. per acre. 
«47 Sulphate of ammonia, 200 lbs. per acre. 
Plot 6 
a 124 Stable manure, 40,000 lbs. per acre. 
ee 15 5 
Plot 19 
ce 2} Received no fertilizer. 
By Bil 
Plot 20 
OG 25| Dissolved pone black, 400* lbs. per acre. 
SG Bye 
Plot on ) Dissolved bone black, 400* lbs. per acre. 
5 33 j Muriate of potash, 100 lbs. per acre. 
Plot 22) Dissolved bone black, 200} lbs. per acre. 
«628 6 Muriate of potash, 50 lbs. per acre. 
«© 34) Sulphate of ammonia, 60 lbs. per acre. 
Plot 23 ) Dissolved bone black, 300f lbs. per acre. 
«629% Muriate of potash, 100 lbs. per acre. 
os ahs) } Sulphate of ammonia,‘ 120 lbs. per acre. 
Plot 24) Dissolved bone black, 400* lbs. per acre. 
s¢ 30> Muriate of potash, 150 lbs. per acre. 
«36 ) Sulphate of ammonia, 180 lbs. per acre. 


**Dissolved bone black was used as one source of phosphoric acid from 1886 to 
1889 inclusive, after which dissolved South Carolina rock was used instead. 

* Or dissolved South Carolina rock, 500 Ibs. 

7 Or dissolved South Carolina rock, 250 lbs. 

¢ Or dissolved South Carolina rock, 375. 

J] Or nitrate of soda. 


-.. 
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The history of these plots is summarized below. 


Year. Crop. Treatment. 
1886, Oats, Fertilizers applied. 
1887, Oats, Fertilizers applied. 
1888, Hay, No fertilizers. 
1889, Fallowed, Fertilizers applied. 
1890, Peas, No fertilizers. 
1891, Oats, No fertilizers. 
1892, Peas, No fertilizers. 
1893, Corn, Fertilizers applied. 
1894, Corn, Fertilizers applied. 


It appears then that in nine years five applications of fertilizer 
have been made and eight crops produced. 

Since 1891 no statement of the crops grown has been published. 
In order that these results may have a permanent record the yields 
from these plots in 1892, 1893 and 1894 are given in Table 1, 
after which the production for the nine years is condensed in a 
proper form for comparison. 


i) 


wt 
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TABLE TI. 


FERTILIZERS APPLIED PER ACRE AND YIELD PER PLOT, 1892, 1893, 1894. 


| | =! = 
| 1892. | eles 
Crop, Peas. || a3 -= 
| | eed [hee 
Fertilizers as applied in 1586, 1887, 1889, 1893 and 1894. - Can (ee = = = iS > = 
None used in 1888, 1890, 1891 and 1892. = = | s ll=ssleas 
eaRe eo. ||. sel ees 
- | 2 & || O& Of 
} ad 
| | 
Plot 1 | 15.5) 22.5) 37 | 80} 200 
Plot 7; No manure. | $8.5) 16.5) 25 100, 175 
lot 13) ee) i ees co 
hese 
Plot 2) Fertilizer from 400 lbs. dissolved bone; 19 MS) 28 225| 605 
Plot § } black,* 1001lbs. muriate of potash and 200) 21 8.5] 29.5]| 350) 600 
Plot 14} Ibs. sulphate of ammonia,; mixed. 16.7| 10.3) 27 239) 600 
Plot 3 ) Fertilizer from 360 Ibs. ground bone, 1001bs.) 13-5 9.5 23 | 305; 660 
Plot 9 muriate of potash and 200 Ibs. sulphate of| 21.7) 9.8) 31-5] 315) 560 
Plot 15 ammonia,j mixed. 7 9 2 280) 680 
Plot 4 ) Fertilizer from 300 Ibs. fine ground South 14.7; 9.3) 24 7s| 480 
Plot 10 Carolina rock, 100 lbs. muriate oi potash, 16.5) 6 22.5 330, 400 
Plot 16 i) and 200 Ibs. sulphate of ammonia,j mixed., 10.3! 7-7 8 200) GED 
Plot 4 ) Fertilizer from 100 lbs. muriate of potash,) 15 | 10 | 25 || 7a) 430 
Plot li > 200 Ibs. sulphate of ammonia,j mixed. 33.5] 13-5) 37 | 205) 350 
Plot 17 | 9-5 26.5 225, 500 
Plot 6) | 26.5] 9.5| 36 || 490) S90 
Plot 12 - Fertilizer, 40,000 Ibs. stable manure. 22.5] 17-3) 40 460) 780 
Plot 1s } : 5a - || 17 | 2 650) 850 
Plot 19 ) | 24.5] 12 | 36.5 60) 200 
Plot 25 -No manure. | 14-5] 10-5) 25 || 125) 400 
Plot 31 } | ob 4 a ey 50) 190 
Plot 20 ) Fertilizer, consisting of 400 Ibs. dissolved) 13-3) 5.7) 19 90! 210 
Plot a bone black alone* 8 4.5) 12.5 155) 450 
Plot 32 ) LP 6.5) 18.5 120) 350 
| | 
Plot 21 ) Fertilizer from 400 Ibs. dissolved bone; 12.5 5-5) 18 276, 40 
Plot 27 black,* 1#0 Ibs. muriate of potash, mixed.| 10 5) 15 345| 680 
Plot 33 } 12.5) 9.5) 22 270) 690 
Plot 22 ) Fertilizer from 200 ibs. dissolved bone) 15 S 23 75) 430 
Plot2s - black.z 56 Ibs. muriate of potash and 60) il 6.7 a 2335) 370 
Plot 34) Ibs. sulphate of ammonia,j mixed. 6B 10 23 180) — 480 
Plot 23 ) Fertilizer from 300 lbs. dissolved bone) 16.5) 6-5) 2 265| Gal 
Plot 29 - Dlack,|| 100 lbs. muriate of potash and 120) 21-7) 9.3) 31 230) 590 
Plot35) Ilbs.sulphate of ammonia.7 mixed. 17.5) 10.5) 28 335, 680 
Plot 24 j Fertilizer from 400 Ibs. dissolved bone) 19-5) 7-5) 27 365) S80 
Plot 30 - black,* 150 lbs. muriate of potash and 180) 22-7) 4.3) 27 305| 690 
Plot36 ) Ibs. sulphate of ammonia,j mixed. 20-5) 7 27-5 395| S826 


* Or 500 Ibs. dissolved South Carolina rock. 

+ Or 250 Ibs. dissolved South Carolina rock. 

|| Or 375 Ibs. dissolved South Carolina rock. 

7 Or same weighi nitrate of soda. 

In 1895 fifty pounds of corn were selected from each plot, mak- 
ing 150 pounds for each set of three plots. This was stored in the 
barn for a time and was then weighed, chopped and sampled. 
The samples were dried in a closet heated by steam, and then 
after standing in the air of an ordinary room for several weeks 
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were weighed. These weights were taken as those in the air dry 
condition. In 1894 practically the same course was pursued only 
the samples were selected for drying as the corn was chopped for 
the silo in the fresh green state. The moisture in the air-dry sam- 
ples for 1894 was also determined in order to ascertain the yield of 
dry matter. (See Table 2.) 


TABLE. II. 
2. 1894. 
ox 
ie) 
mH So H 
ts) 2 OS Ht py 
Saal) Aas oo 
ae ~aoe| $24 
qntp || PaaS | ose 
i3s ||t8es| SF 
Seo 2252 | Skis 
eles 4 AS oD eon) 
TERRES TSG THe I a te CSR Bn Pence eben PN emda 23.7 21.4 19.8 
FLO USIONG al Le oarieitct a A sae asic cislacists ha ce teimotasiai ae Sts te sistas 24.4| 24.3 22.4 
| 
TPitatsy Sh, GIS Sd dou Aedes tron Spee cee GCE eco ie reeaecator 22.1 24.0 22.0 
PACTS O SLC eae ERI Seis ras <r costaten elon saw etter 22.9 25.2 23.4 
IBA ytAS GR HLT ly ISS ee A Ie SI TE Pe Perr tn Es tag 22.4) 22.0 20.4 
TE TOYS) (2, SDs TS oe ne ns A anit: Rie Ree te Biase! 27.5| 21.2 19.8 
EIGVIS 10), Dah CHIPS aides be Deez ee SNR AMAR bE acter tanditl Fe 24.4 18.8 17.3 
PIGS DO, Way SP oooonoodoascdds atten U. Rieti) lepiame aes 23.6 19.0 17.5 
Plots 21, 27, 33...-... Pa cn ie oN SL VORA CS role eevee 25.2) Milatl 19.7 
TDIGYS OD SSE) eines le eal ete, AEC OE PRG Fees tees 23.9 20.1 18.5 
TEILGiiS DE MAB BT OS BpOne Ce COREE SC Di anne BABIES E san ees 19.9 20.3 18.8 
Leos) 226 BM) AGoosadsoocsnccder eisteluleticietoraletslaletelslcleieielslotatelelelsiotate Dien) *21.5 *20.0 


* Assumed. 


By the use of the foregoing data the production of air dry 
material in the corn for the years 1893 and 1894 is calculated. 

The succeeding table (Table 3) shows the yield of air dry 
material from the crops under consideration since the experiments 
were begun in 1886. 

The quantities stated represent the rate of production of per 
acre. The data for the years previous to 1892 have been copied 
from the reports of these experiments published up to that time. 
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TABLE IiIl. 


SUMMARY OF YIELD PER ACRE OF FIELD NO. 


| 


1, FOR EIGHT YEARS. 


Plots 


‘om dissolved 
Plots 2, 8, 14. 


Jomplete fertilizer, phos- 


tilizer, phos- 
rom crude 


omplete fertilizer, phos- 


1831, Oats 


ee se eee ween eres 


Grats. sceen beeen shee | 


scape sogness.c | 1,892 2,332 
Graineao-csccs cer oseeee 468 368 

“pees Shrpyenc, OMe, coos ore | 745 756 
ROMA easewec eres oe pen 1,124 

20: ( Green...-......--.-ee eee 1,666) 5,800 
1893, COM) Air-dry ....0000ssececee, = 1,415 
(Geb iiescssesosascossses: 3,000} 12,040 

iB Gimmie! Jeti po Asoscee soca oe 749} 2,926 
693 2,697 


weer seee 


Total yield, 8 crops..-.. ..... 

Increase of yield over plots without 
iRte Ge se soe cobacee soccas: 

Annual increaseé.................- 


376 308) 440) 
696 552| 740) 

' | 

1,072 $60| 1,180) 
6,000] 4,7 4,040) 
1,326} 1,076 905) 
12.660} 10,440 8,540 
3,038] 2,631) 1,879 
2,785] 2,443) «1,742 
20,610} 18,983) 16,820 


6,560] 4,933) 2,770) 


| 
$20 617) 


i 


5c | 3334 oe 
oe 2222 |:2 
Art ose 02 i 
| i i 
Meadsrein eed Aas ees ne 1,670| 2,486, 2,286, 2,166| 1,936, 2,216 
1886. Oats ) StEBW. -+eeeeeseeeeeeeee 1,994, 3,414/ 3,134) 2,886) 2,564) 3,050 
Us Srrigtaltcee st decacaeess 3,664) 5,900| 5,420| 5,052, 4,500, 5,266 
Granites Ree te 800} 1,160) 956) 1,064, 1,052 1,014 
tee Oats) Beta Weecstzee-crs cocoa 1,200} 2,240| 1,610) -2,036/ 1,648, 2,060 
Sia eens wee? 2,000} 3,400} 2,566] 3,100} 2,700) 3,07 
apo! Hay shoe istes geese ee sasea aes | 2,566] 2,434) 2,800] 2,566) 2,234) 4,010 
| | 
AES EVAN TO yee «sic s CPUs e eee <e «sed asee be? | | | 
742, 902] + 946] 848] «= 762] ‘1,860 
1890, Peas ) StlaW---eseee esses eeeee | 664 948] 976) 914) 660) 1,284 
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TABLE IJI—CONTINUED. 


tl Zi al 
Oo vo oO 
z = Be yy Nps 
fe iS ae r= =I 
. 9. 2s 2 : saan eS) ee] a. 
wm |* 8/2 8/228 | & 528 
Raves my Se |) SSIS 1) CEN 1 CEI Hus 
Sa Ra| Baa | oon | o 2 ooo 
| o 5 Os . eo. =) PO a 
Sa |e Rn | Son | aoe |S 258 
on mon | An | Aom | & Ban 
ae anv oe Sax 5 Sat 
AG S60 | Seo] #S0] & EzO 
Se aan |asa | See le Sant 
Zy AA | A | Om | O or 
(Gaithbiysacgacoanc0oGosaOuOr 1,574 1,656 1,630 1,726 2,070 2,040 
UU seletaieietatatal sisteis[aicteiel atx 2,39: 2,856 3,276 3 | eT 3,98 
eas Straw..... 394] 2,856] 3,276] + 3,006| 3,570| 3,994 
SW otaleen cece eres cece: 3,968] 4,512] 4,906] 4,732] 5,640] 6,034 
| 
(Gitnilay sgocctcoasoossadcds 846) 870 732 900) 858) 1,214 
SOTA Ae Oe eiclek Lee ; \BO 1,230 902 ,934| 2,642] 2,62 
REGS Straw 1,554| 1,230) 1, 1,934 64 620 
ING taliajanieieraoutetesienls aioe 2,400! 2,106] 2,634] 2,834) 3,500) 3,834 
IS88, HAY... +. cccee- ceneeccccseccccescens 1,634 2,166 2,066 2,166 1,766) 2,374 
1889, Fallow. 
(GrMiha acca € occobeoocose 764| $52 958 894 | 822 954 
Food" ¢Ndaonodd Inecd 85 922 502 8 872 82 
1890, Peas Straw 54 9 1,020 844 (2) 824 
Sorrel. GoondogaooG: C000 1,618) 1,774 1,978 1,738) 1,694 1,778 
(Gavia 6! oosndbosocccsupe 1,192 1,256 1,264 1,202) 1,278 1,278 
Siieaiyogoocdascobooud oc 876) ) 2 22 588 
(ei, Onta Straw | 876] 1,410] 1404] 1204) 14 1,588 
Motalendssuonuaaee tess | 2,068] 2,666] 2,668] 2,496) 2,700) 2,666 
Grain eeeesecaceesceee 460, 224 268 328 348 248 
SULaw....- eitcitaioietatercletsts 720 58 52 i & 
1892, Peas - Straw | 444 46 Dy 0) 744 836 
MMalinl GadgbasancosooEsoo 1,180) 668 736 $48) 1,092 1,084 
| | 
ae <. {)  GaneyttingaedoooogoooB0G000 1,500) 2,440 5,900 3,940! 4,860 7,440 
1893, COM) Air-Gry ss.ssssceeeee oes 366 576| 1,486 942| 967) 2,046 
( Green...eeeeeeeeereeees 5,260, 6,740) 12,0001 9,860; 12,800) 15,940 
1894, Corr. INMACWAY GoqooucobO BGOOOD 978 1,280) 2,532 1,982 2,598 3,427 
Dry matter......... ... 910 1,179| 2,364 1,824; 2,406 3,188 
Total yield, 8 CropS.......--.e20. eee -| 14,212) 15,742! 19,006) 17,738) 19,957) 23,243 
Increase of yield over plots not fer- | 4 
iPMMNAECL Eonodoodaoseoud cosogaDDOSCEOuOT ses) 4,956 3,688 5,907 9,193 
Annual increase....... ..-- Edt aotthe ects | 211 619 461 738) 1,149 


The previous tables present a statement of the production of the 
entire system of plots, without any special classification of the 
results with reference to the problems involved. Such a classifica- 
tion is necessary in order to discover more clearly the nature of 
the testimony offered. 


THE RELATIVE UTILITY OF DIFFERENT FORMS OF PHOSPHORIC ACID. 


Ever since commercial fertilizers have come into general use 
more or Jess discussion has been carried on as to the value of insol- 
uble phosphates as a source of phosphoric acid. This discussion 
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has been chiefly caused by the fact that phosphoric acid has cost 
much less in the crude condition than after treatment with sulphu- 
ric acid. It has been generally conceded that the less soluble and 
cheaper form of plant food is more likely to prove useful in grass 
and grain growing than with hoed crops, because in the first case 
permanency of effect is desired and in the latter, immediate availa- 
bility is the essential thing. 

It is true, however, that in later years we have come to more 
fully appreciate the ability of plants to make their own solutions 
of food from the minerals of the soil that are highly inert so far as 
it is a question of solution in water, and we have known for a long 
time that the water-soluble phosphates of fertilizers revert very 
rapidly after contact with the soil to these forms that are easily 
dissolved only by acids, the chief advantage secured by the manu- 
facture of a superphosphate being that its compounds become dis- 
tributed in the soil in a more finely divided condition than is pos- 
sible in any other way and so become more fully accessible to root 
action. The results of these experiments are in accord with the 
tendency to accord to insoluble phosphates a larger place in prac- 
tice. (See Table 4.) 


TABLE Iy. 


| Yield per acre of air-dry 


| crops. 
| = 25 = 
| oa | 35 S 
| 2s | ae 
= ‘Ss 
=n | 
i=l | ee 
Ibs. | Ibs. lbs 
Plots receiving no fertilizer (average Of 6).-......-.--.-- | 14,050 | 
Complete fertilizer, phosphoric acid largely dissolved. 21,381 7,331 | 916 
; | | 
Complete fertilizer, phosphoric acid from ground bone,| 20,610 | 6.550 $20 
Complete fertilizer, phosphoric acid from crude ground 
Siri Gavel iret oe Ss oe sass ss sass spose 18,933 4,933 | 617 
| | 
Fertilizer containing nitrogen and potash, but no phos- 
DHOTIC ACIG= <2. coc dee ssbenn ceereceacceeerereenc ener anh == 16,820 | 2,770 346 


We have in the above figures conclusive evidence that the phos- 
phoric acid of the bone and ground South Carolina rock was quite 
freely appropriated, though not to the same extent as from the dis- 
solved phosphate. 
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The quantities stated are the total crop harvested in eight years. 
Another arrangement of figures is necessary to show whether 
the increased yield occurred with all crops alike is only with cer- 
tain ones. With the exception of the hay, only those crops are 
given in Table 5 which were the first ones grown after the applica- 


tion of the fertilizers. 
TABLE V. 


Excess of yield over plots not fertilized. 


a ae Kone nx, cee st 
=) oa od ae 2) as air) =~ 
an an an oor) of Mor) 
oe On sop} or On Or 
Complete fertilizer, phosphoric acid is 
GlSKOWEG! Gootooda Bosoosoacadn Scooddod 2,236 1,400 —132 444 1,020°| 2,004 
Complete fertilizer, phosphoric acid 
FrOM Zround DONE......eeeeseeeeeesceee 1,756 566 234 516 931 | 2,092 
Complete fertilizer, phosphoric acid 
from crude South Carolina rock..... 1,388 1,100 - 356 681 | 1,750 
Nitrogen and potash without phos- 
PNOLIPACIA .. ccc sc cece ces cseeeenccne 836 700 | —352 16 510 | 1,049 


* Fertilizers applied in 1889, and land summer fallowed. 
t Yield of dry matter. 
In the light of the facts here presented it is necessary to admit 
that the water-insoluble forms of phosphoric acid have been 
utilized by at least three species of farm crops. 


THE EFFECT OF PARTIAL AND COMPLETE FERTILIZERS. 


It has for some time been well enough established that under 
average conditions a complete fertilizer, viz: one containing com- 
pounds of nitrogen, phosphoric acid and potash causes a larger 
increase of crop than a fertilizer containing only one or two of 
these ingredients. It is equally plain that one ingredient often has 
a preponderating influence, and more often two of these ingredients 
combined are nearly as useful as the three. Unfortunately the 
results of experiments in a particular locality do not with any 
certainty apply to any other locality as indicating the special needs 
of the soil, and these experiments at the College were not under- 
taken with the idea of establishing formule of general use in the 
State. 

It seemed desirable, however, to ascertain what would be the 
outcome of fertilizing continuously with partial fertilizers in a soil 
that has seemed to especially need the mineral ingredients. This 
can be seen in Table VI. 
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TABLE VI. 


Yield per acre of air-dry 
crops. 
as o ey 
é Boe Oe 
fo} pSe Lp 
fon iol eal To] mM 
S) OSn Hey 
Fol 9 azo qos ® 
ae + a oe N 
ag HV. Sn ee) 
= 5 Soe ahs 
Sh |sces | seen 
Ho |HoaN | 456m 
Plots receiving no fertilizer (average Of 6). .......+... 14,050 
Fertilizer supplying only phosphorie acid.............. 15,742 1,690 211 
Fertilizer supplying phosphoric acid and potash...... 19,006 4,956 619° 
Fertilizer supplying nitrogen and potash............+.- 16,820 2,770 346. 
Fertilizer supplying nitrogen, phosphoric acid and 
}DOWAEI Nc o000d000900980000000 2000 Noo AODOOInOOGCOODOOBOnODAOS 21,381 7,331 916. 


While there is certainly an increase of crop from every combina- 
tion of ingredients used, there is no doubt of the superior influence 
of the mixture of the three. 


THE RELATIVE EFFECT OF DIFFERENT AMOUNTS OF FERTILIZER. 


One of the important considerations pertaining to the use of com- 
mercial fertilizers is the quantity to be applied. In these experi- 
ments the amount of complete fertilizer applied per acre on one set 
of three plots has been at the rate of 360 pounds per acre, on 
another set 595 pounds and on a third set 830 pounds. The results 
show that the increase of production has been almost directly pro- 
portional to the amount of fertilizer used. 


TABLE VII. 
a4 oO az 
q=| TD rd ot or = 
ads anc 
Be uhhieee || jones 
© (S) Sond OH Ho 
Gals qc oO og 
nD ESei4 || Bee a. 
Se | guezs| ocgs 
peg) 2 PoN Seale 
OF Ou a eHOs 
Sales} HORS FA 2 
Plots receiving no fertilizer (average Of 6) ...... nooK0bo 14,050 
Plots receiving 360 lbs. fertilizer per acre ....... onacooe 17,738 3,688 2.05 
Plots receiving 595 lbs. fertilizer per ACYTEe ......--+-eeee 19,957 5,907 1.95. 
Plots receiving 830 Ibs. fertilizer per acre ..........+..-.- 23,243 9,193 2.25 


a ee 
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THE COMPARATIVE RESULTS WITH COMMERCIAL FERTILIZERS AND 
WITH STABLE MANURE. 

The figures contained in the succeeding table should be sugges- 
tive to two classes of farmers: (1) Those who are skeptical about 
the real value of commercial manures for feeding plants, and (2) 
those who carelessly allow a waste of plant food from the stable 
which is no less valuable than that which is purchased. 


TABLE VIII. 


Yield per acre of air-dry 
fodder. 
ot Z D 
=| YO-7 Oi 
_ no =~ oO el 
mn QO < 

is) OaN | KE. 

= oO SO.c0 

a ¥pS | cos 

man OO ead 

=s 30H Pang 

= Soe | Bron 

on (Oo) =o) so a4 oe 

ale) Hea 40s 
PIOUS MECET VANE NO) LEVEN Z EU «sic /aleiolein]vielelel=\siela)elels\e(ole)e/lalelor= 14,050 
Plots receiving 360 lbs. fertilizer pev acre.........2. «-- 17,738 3,688 461 
Plots receiving 595 lbs. fertilizer per acre ..... ........ 19,957 5,907 738 
Plots receiving 800 lbs. fertilizer per acre .............. 21,381 7,001 916 
Plots receiving 830 Ibs. fertilizer per acre ....... ...... 23,243 9,193 1,149 
Plots receiving 40,000 lbs. stable manure per acre...... 26,751 12,701 1,588 


The fact of greater production from the stable manure than from 
the commercial fertilizers is what would reasonably be expected 
when we consider the larger amount of plant food contained in the 
former. If the stable manure was of average composition, and it 
was at least as rich as that, the quantities of plant food supplied 
would not be far from the following: 


TABLE IX. 
Applied per acre. 

o Bot a 

5 zs 

2 =| DB 

= 2 Rs oS 

Bau. Pier 3 

Z | a a 
TATA OOOO RU Sets bo) ChrN1 UNUUET: Geteserelalsleleleisieleielelsie/aicielelsialcielsisisvetsi=i= 196 128 176 
In the largest amount commercial fertilizers......... 30 to 40 75 75 
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It seems quite evident that a larger percentage of the materials 
furnished by the commercial fertilizers has been appropriated by 
the growing crops than was the case with the stable manure. This 
may due, however, to the smaller supply from commercial sources. 


SYSTEMS OF MANURING. 


In 1888 this Station began a field experiment upon a somewhat 
large scale, which was designed for the purpose of securing infor- 
mation on two points of great practical interest : 

lst. The possibility of maintaining soi! fertility by the use of 
commercial fertilizers alone. 

2nd. The comparative value for general farming of crude and 
dissolved phosphates. 

This experiment was under the immediate direction of Professor 
Walter Balentine until his death in 1894 when it passed to the care 
of the writer. The data from four years work are given in the 
Station reports for 1890 and 1891 but for various reasons no report 
has been made of the results reached since the season of 1891, at 
which time the plot were sown to oats and seeded with timothy 
and clover. In reporting the additional data secured, it appears 
desirable to restate the plan and conditions of the experiment and 
summarize the seven years results. 

The experimental field consists of ten acres, divided into four 
plots of two and one-half acres each. The treatment decided upon 
for each of these plots was as follows: 
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EXPERIMENTAL FIELD No. 2. 


North. 


No. 1. 


i) 
ers 


20 loads (6% cords) Stable Acres. 


Manure per acre. 


No. 2. 


1,009 lbs. South Carolina 
Rock, 66 lbs. nitrate of 
soda, 16 lbs. sulphate of 
ammonia, 100 lbs. muri- 
ate of potash per acre. 


4 Acres. 


bo 
vie 


No. 3. 


500 lbs. Acid South Caro- 
lina Rock, 66 lbs. nitrate 
of soda, 16 Ibs. sulphate 
of ammonia, 100 lbs. mu- 
riate of potash per acre. 


ro 
wie 


Acres. 


No. 4. 


bo 


3 Acres. 
No manure. 


South. 


In 1890 the fertilizers were applied, since which four crops have 
been grown. In 1891 the plots were sown to oats and seeded to 
clover, but this was all killed during the succeeding winter, so that 
the land was again plowed in the spring of 1892 and sown to barley, 
which was cut and cured for hay. During the summer of 1893 the 
plots were kept fallow and tilled as an attempt to eradicate certain 
most pernicious cruciferous weeds. In 1894 the land was again 
sown to oats, but as the crucifers were not all exterminated and it 
was desirable that they should not ripen and scatter their seeds, the 
oats were cut before maturing and used for silage. 

Large samples (1,000 pounds from each plot) of the green oats 
were selected and cured, from which smaller samples of air-dry 
material were taken in order to determine the percentage of dry 
matter in the crop as cut. 
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TABLE X. 


YIELD PER ACRE FOR THE YEARS 1888 TO 1894, INCLUSIVE. 


oo 
| a 
$2 
| | az 
i | 
lbs. | lbs | lbs lbs 
é | j 
Hay, average yield 1888 and 1889 ....--.-.+.s+se00es | 2,542 | 2,416 | 2,082 2,510 
Barley and peas, combined yield, 1890* -.... .....- ; 2,208 1,712 1,422 1,018 
Eira fs enter at eet de 3 ta? | 1,586 | 1,447 | 1,593 | 1,804 
7 2 IRD 5 ll 
Oats, 1391.) SEAWseeeeeeeeeeeeeteeteeeeeteee eeeees | 2,082 | 1,584 | 1,449 | 1,176 
LN ee ee ee ek On Re BB SENS LEERY | 3,818 | 2,981 | 2,972 | 2,480 
Bal eyshayelSO2 ten erences ener ee tase ens oe sees | 3,444 | 2,324 | 1,980 | 1,161 
Summer tilled, 1893. | | 
( CHUN GHOabos oscascn5000000 90000000" 9,968 | 10,264 | 7,608 | 6,340 
Oats, 1894. ; | 
lesinry aiather ene oie eee eoeeee 1,804 | 2,453 | 1,734 | 957.3 
Yield without fertilizers as calculated from the | 
relative production of 1888-1889 .....-+... ...++--- 966 9195) 766 | 957.5 
Gain caused by fertilizers in 1894............ Or seer 928 | 1,534 | 968 | 


*Fertilizers applied this year. 


The plots have been treated during the seven years from 1888 
to 1894 inclusive as shown by the summary given below: 


Year. Manuring. Crop produced. 
1888, No fertilizer, Grass. 
1889, No fertilizer, Grass. 
1890, Fertilizer applied, Peas and barley. 
pp y 
1891, No fertilizer, Oats, seeded down. 
1892, No fertilizer, Barley, cut for hay. 
1893, No fertilizer, Summer fallowed and tilled. 
1894, No fertilizer, Oats, cut green for silo. 


It seems that during seven years the plots have produced six 
crops, have received one application of the fertilizers and have been 
summer tilled once. Two years were allowed to elapse before any 
fertilizer was applied, during which time the grass crop was cut 
and the hay weighed, in order to ascertain the relative natural pro- 
ductiveness of the plots before receiving special treatment. 

The above figures effectually answer the question so often pro- 
posed by farmers, ‘‘Do commercial fertilizers have influence upon 
more than the first crop succeeding their application?” 
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In this instance the fertilizers were applied in 1890 and at the 
end of the season of 1894 five crops of grain had been removed 
without any further manuring, but even after the growth of three 
previous crops the one of 1894 shows in a marked manner the 
infiuence of the fertilizers used in 1890. It is too early however, 
to reach any conclusion as to whether commercial fertilizers can 
be depended upon as a source of fertility for all time. 

This experiment has already furnished a bit of not insignificant 
testimony ou the use of raw ground mineral phosphates, for grain 
growing at least. Plots two and three were treated exactly alike 
excepting that the phosphoric acid applied to plot three was chiefly 
in the soluble and reverted form, while on plot two it was used in 
much larger quantities almost wholly in the insoluble form. In 
other words, an acid or soluble phosphate was used on plot three 
and a crude ground phosphate on plot two. 


TABLE XI. 


INGREDIENTS APPLIED IN COMMERCIAL FERTILIZERS ON PLOT TWO AND THREE. 


| 2 | 2 
az en's 
aS | BS 

Phosphoric acid, Mostly CiSSOlVed.... 2.0. cce--caccccccecccccccsecccsecs 80 
Phosphoric¢ acid, undissolved..........--seeee Tetalcladie'statale ae atelsimereioteiae ne 250 

IEGDST Gonogssonducgcodeo OooHonenoanCEasdS SootiCdodd SSOddcogoRcdcCbDSOBERS 50 50 
ISTIBROEEIN ooc00 ococtunased) atootocacncodogs GeosaboodDoDaocedconc Sgoscosod 14 14 


With the exception of the oat crop of 1891 the production of 
plot two has largely exceeded that of plot three. Especially is 
this true of the 1894 crop after the exhausting effect of three years 
of cropping. In this year the greater productiveness of plot two 
is very marked, the excess of yield being 566 pounds of dry matter. 
This is certainly one instance of the unmistakable persistent influ- 
ence of a crude phosphate in increasing the growth of a field crop. 

In comparing the relative effect of the barn manure and the com- 
mercial fertilizers it is clearly seen that for the first three crops the 
former caused the greater increase of production. If we compare 
the plant food furnished to each of the several plots, this appears 
to be a most natural result as much the larger amount was applied 
to the barn manure plot. 
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TABLE XII. 


PLANT FOOD SUPPLIED TO THE SEVERAL PLOTS. 


| >) | 

be enllbe: 

| 8a | aa) de 

| ce | ale | 2a 

| 45 | hes | we 
IO Lectene sce caeceee ce. enews ates scene eiseleis siatistc oi teletenie oe dlatelete 172 116 176 
BPO Uo eee ciseeic nice new nic visio sieie vote visio vision nivlolvicleleoieteisinis etervialoteleiciereiell 14 250 50 
PV Oi ane ne ree eee Seeeee ee: Lsbetaioce er Mainceeinniont ccccenaseere 14 80 50 
TEL Tay tad Wes ee iol Sah ye Chat i te aaa ora die eel sees Se 0 0 0 


Only in the case of the phosphoric acid of Plot 2 do the commer- 
cial manures exceed or even approach in quantity the plant food 
furnished by the stable manure. This greater amount of plant food 
does not fail of its effect. but it is worthy of remark that after three 
crops have been removed the yield of Plot 1 is inferior to that of 
Plot 2 and scarcely greater than that of Plot 3. A _ possible 
explanation of this is that the soil is especially lacking in available 
phosphoric acid and therefore the larger amount of this compound 
applied to Plot 2 resulted in a more persistent increase of crop. 
These results so far run counter to the prevailing views as to the 
relative permanence of effect of animal and commercial manures. 

But the experiment is still in progress and definite conclusions 
should be withheld for some years. 

The following, however, is a brief summary of the more impor- 
tant facts to date, as bearing upon the experiment on Field 2: 

(1) The commercial fertilizers have caused a marked increase 
of crop for at least four years after their application. 

(2) The fourth crop was larger from the crude phosphate than 
from the dissolved. 

(4) The first three crops were larger from the yard manure than 
from the commercial manures but the fourth crop was larger from 
the latter. 
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THE PROFITABLE AMOUNT OF SEED PER ACRE FOR CORN. 
W. H. JORDAN. 


The opinion has prevailed somewhat in the past, if a practice is 
any indication of an existing opinion, that the larger the amount of 
seed used the greater the yield of corn for soiling or fodder 
purposes. 

In many instances not less than a bushel of corn has been sown per 
acre on the plot that was to furnish fodder corn in late August and 
during September. ‘The resulting product has always been a large 
weight of immature, very watery fodder. 

Possibly the practice was correct if we assume that the gross 
weight of a green crop is a correct measure of its value. 

We know that this is not the case, but, that the value of any 
crop is chiefly measured by its yield of dry matter, and we have 
found out that the largest food product is obtained when the 
amount of seed approximates, at least, to that planted in ordinary 
field culture. More or less discussion still exists, however, in 
regard to the exact quantity of seed that is conducive to the 
maximum yield. A very common custom is to plant five kernels 
in a hill with the rows three and one-half feet apart and the hills 
three feet. This is nearly equivalent to rows the same distance 
with single kernels drilled in at a distance of seven inches apart. 

During the past season an experiment has been carried on by the 
Station for the purpose of ascertaining the amount of seed most 
profitable in corn raising. 

A plot of one acre was used for this purpose. This plot received 
five cords of manure and five hundred pounds of commercial fer- 
tilizer. It was divided into twelve plots, or four sets of plots with 
three plots in a Set. 

On one plot in each set the single kernels were planted six inches 
apart, on another nine inches, and on the third twelve inches. This 
gave four plots or one-third of an acre planted by each method. 
The corn was allowed to stand until the kernels glazed and was 
then cut, weighed and sampled. 

Below can be seen the gross yield of crop per acre, the percentage 
and the total yield of dry matter. 
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TABLE XIII. 


Kernels 6 inches apart or 6 in three f 


Kernels 9 inches apart or 4 in three feet 


Kernels 12 inches apart or 3 in three feet.............+-.6- 
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21,315 21.1 4,497 
22,530 20.9 4,709 
20,190 20.5 4,139 


In this instance at least the medium quantity of seed, viz: Four 
kernels in each three feet, produced the largest yield of both green 
crop and dry matter. Several similar trials will be made to deter- 
mine whether this will uniformly occur. 

It appears that the corn from the different quantities of seed was 
of practically uniform composition. 


TABLE XIV. 


Planted with kernels 6 iMches apart. 
Planted with kernels 9 inches apart. 


Planted with kernels 12 inches apart 


feecece eee 


: S| 

g ra o 
g = g 3 } : a mn 

z 5 Bos 
2 Bi Sit Sle SO aes 
i= < Ay Fy Zio Fe 
78.90} 1.09} 1.87) 4.30 13.07| .76 
79.10) 1.35) 2.02) 3.738 12.97) .83 
79.50} 1.01) 1.85) 4.40 12.52) -72 
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DIGESTION EXPERIMENTS. 


THE INFLUENCE OF FOOD COMBINATIONS UPON 
DIGESTIBILITY. 


W. H. JORDAN. 


A large amount of time has been expended in determining the 
digestibility uf our various cattle foods, and the figures obtained 
are known as coefficients of digestibility. These coefficients are 
arranged in tables convenient for reference, and are much used in 
a practical way for the calculation of rations. In practice it is 
assumed that when the several materials in the ration are multiplied 
by their respective percentages of digestibility, the sum of the 
quantities thus obtained will represent very nearly the total digesti- 
ble material fed; in other words, it is assumed that no matter how 
foods are combined, each food continues to have its peculiar rate 
of digestibility, which is not changed to any important extent by 
the influence of the foods which accompany it. 

The correctness of the position is somewhat questioned by those 
familiar with related facts, their doubt being based not so much 
upon theoretical reasons as upon the apparent outcome of certain 
digestion experiments. 

The digestibility of a food in a particuiar instance must be 
determined by two factors: 

(1) What has been termed the ‘‘inherent resistance” of the 
food to the solvent action of the digestible liquids. 

(2) The supply in abundance of these digestive fluids. 

The writer has always inclined to the view that the first factor is 
so largely the controlling one that unless the animal is under 
abnormal conditions it almost wholly determines the amount of the 
food that shall pass into solution. To illustrate, egg albumen is 
wholly peptonized by the gastric juice, or starch is wholly inverted 
to glucose under the action of the pancreatic juice, and these results 
will always obtain when these two juices are secreted in proper 
abundance, not being influenced by the relative amounts present of 


other compounds that are to be digested. There is a possibility 
3 
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that a food may be so distasteful to the animal that the nerve 
stimulus necessary for the proper secretion of the digestive fluids may 
be wanting, and in such a case the addition to the ration of anything 
that would render it more palatable would promote digestibility, but 
with healthy animals judiciously fed on the ordinary food mixtures, 
we have no reason to suspect either unpalatableness or an insufficient 
supply of the digestive juices. 

One difficulty in obtaining conclusive testimony on the point 
under consideration lies in the limitations of digestion experiments, 
which with ruminants, at least, do not allow the determination of 
the digestibility of all foods as fed singly. 

The co-efficients of digestibility of grains with ruminants have 
been reached by assuming coarse fodders to have the same digesti- 
bility when fed with them as when fed alone. We du not know 
how much of the grains would be digested when not accompanied 
by any other food, nor do we know if hay maintains the same 
digestibility when grains are combined with it. The way by which 
we can get at the most reliable figures is to experiment with foods 
that it is practicable to feed both singly and combined. 

The digestion experiments at this Station in 1894 have been 
directed toward gaining information on the points under consid- 
eration. 

The experimental foods have been Timothy hay and silage. If 
combination does affect digestibility, it would be likely to occur 
when two such foods as these are mixed,—the one coarse, dry, 
quite indigestible and not highly palatable, and the other succulent, 
much more digestible and very much relished by the animals. 

The experiments were conducted with the foods alone and com- 
bined, using Timothy hay, silage from the large immature Southern 
corn and silage from mature Flint corn. The following is a sum- 
mary of the results: 
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Sheep 3 


AVECLIAGE wcceseccee cocee eoccces 


Silage, Southern corn, 2,000 


grs. daily. Sheep 1 


Silage, Southern corn, *2,500 
grs. daily. 


Silage, Southern corn, 2,500 


gers. daily. Sheep 3 
PAS CLAS Chere cinielvicin'=| \n[ntala\elsiolelele)=\=/siele ee 
Silage, Maine Flint corn, 
2,000 grs. daily. Sheep 1 
Sheep 2 
Sheep 3 
ANWIETEIET® aac stoccd oocec) caocehoonsoe 
Combination Southern corn 
silage and hay. Sheep 1 
Sheep 2 
Sheep 3 
PAN CUAL Clee niclelelsialeieieiainle wierelel isie/sirislelaiciele 
Combination field corn 
Silage and hay. Sheep 1 
Sheep 2 
Sheep 3 


Average sheep 2 and 3 


eee eee ww eeee 


Sheep 2... 


seeeee 


scene 


Coefficients of digestibility. 


matter. 


Dry 


39.4 


Organic 
substance. 


uy 


. 
iva} 


Protein. 


& 
~ 


Nitrogen 
free- 
extract. 
Fat. 


61. 


ao ww 


tw 


4 


to 


* For analyses of materials see report of L. H. Merrill. 


It will be observed that the digestibility of both the hay and the 
silages was determined with these foods when eaten alone. 

Having these figures it is possible to calculate the digestibility of 
a known mixture of hay and silage, assuming that the one has no 


influence on the other. 


& 


a 


rs 


But this is the point in question and in 


Tables XV and XVI we have a comparison of the theoretical 
digestibility with what actually occurred. 
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TABLE XV. 


COMBINATION OF HAY AND SOUTHERN CORN SILAGE. 


3 o.- - 55 
SHEEP 1. = =5 = = ap % 
= | 4 | oe o | 9 |J3o ae 
= A | < OF a | Za = 
l l | | 
Dry matter eaten ...............ce- } 2,005 | 127.4) 1,877.4| 175.6) 635 992.1) 74.7 
Dry matter actually digested ---- 1,106 39 1,066.8. 89.4) 344.3) 588.3) 44.9 
| ! 
Amount digested as calculated) 

from results with foods fed} 

SHE Moccsccssoss socesscsoeccoorass) 1,161 - | 1,099 | 93.5) 350-9) 620.1) 46.1 
Per cent actually digested......... 55-1) 30.6 56.8 50.9) 54.2 59.3) 59 
Per cent digested as Der caleula- j 

THLBLEY So ssgsossonaangeso. SO.ascooconc Sics}} = 58.5 53-2) 5.2 62.5} 61.7 

SHEEP 2. 
Dry matter eaten................- : 2,177-5| 141.6) 2,035.7; 194.8) 687.6) 1,070.6) 82.6 
Dry matter actually digested...... 1,282.4) 55.2) 1,227 100.2) 400.3) 673.3) 53.2 
| 
Amount digested as calculated | 

from results with foods fed! } | | 

MIMGIRY sossscconscossssotos0s02 20005 | 1,219.4) - | 1,192.8) 100 | 387 660.5, 44.8 
Per cent actually digested......... 58.9) - 60.3 52 58.2 62.9, 64.4 
Per cent digested as per calcula-) | 

"MID, = 550n68 .ccouaaSS oNeeooeeeco ose 57-4) = 58.6 52 56.4 61.7| 54.2 

SHEEP 3. | | 
| 
Dry matter eaten—same as Sheep 2 
| | 
Dry matter actually digested...... 1,241.7| 53, 1,188.5) 100 374.8) 659.9) 53.7 
Amount digested as calculated) | 

from results with foods fed | 

HME socssseco sosssescts so sastse | 1,244.4) - 1,187.5) 101-5) 379 657.6) 49.8 
Per cent actually digested......... 57 - eal 51.4) 53.9 61.71 65 

j 
Per cent digested as per calcula-| | 

THOM, soo0 ssd0t5orocscoesccossascso2c 57.1 - 58-3 52.1 55-1 61.4) 60.3 
Average per cent actually digested | 57 - 58.5) 51.4, 55.4 61.3} 62.8 
Average per cent digested as per) 

calculation ............... = 550ge00 a = 58.5 52.4, 55.5 61.9} 58.7 
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TABLE XVI. 


COMBINATION OF HAY AND FIELD CORN SILAGE. 
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~ 3 
2 e 
= ie 
i 2 @c = oe 
SHEEP Il. I Es 2 BT ee 
=) < OA = = Aa 
Dry matter eaten. ......026 wee. «- 2,297 115.8} 2,171.1 218.1) 639.5) 1,223.7 
Amount actually digested......... 1,690.5) 57 1,623.4) 149.6) 449.2) 952.3 
Amount digested as calculated 
from results with foods fed 
STINGARY oo. sadadjocoogneUnonOTDSN shoe 1,454 - 1,409 129.2] 375.5) 837.7 
Per cent actually digested* ...... 73-6} 49 74.8 68.6] 70.3 77.8 
Per cent digested as per calcula- 
HOI ~oopcomadconen GooocoosvadG00a00 63.3) = 64.9 59.2) 58.7 68.5 
SHEEP 2. 
Total fed—same as Sheep 1. 
Amount actually digested......... 1,525.2} 36.2] 1,479 123.6] 411.8] 881.9 
Amount digested as calculated 
from results with foods fed 
SIAR oononovadooudacacoodoooUDOcoUD 1,440.6} -— | 1,397 3} 119.4] 378.8] 839.2) 
Per cent actually digested....-.... 66.4) - 68.1 56.7| 64.4 72.1) 
Per cent digested as per calcula- 
(TON coogoccouscdconsaaadoboncooD O06 62.7, - 64.3 54.8) 59.2 68.6) 
SHEEP 3. 
Total fed—same as Sheep 1. 
Amount actually digested.... .... 1,540.7; - 1,488.8} 130 | 403.2] 890 
Amount digested as calculated 
from results with foods fed 
SHEE sobs cousc0dacsosansep0009005 1,460.6) - | 1,415.1) 126.2) 374.9) 848.4 
Per cent actually digested......... 67.1) = 68.6 59.6} 63.1 72.7] 
Per cent digested as per calcula- | 
WHOM cosboo doo oogoDosscCbus CoO Oce 63.6) - 65.1 57.9) 58.6 69.4 
Average per ct. actually digestedt 66.7 - 68.3 ji 58.1) 63.7 72.4, 
Average per cent digested as per 
CalemahiOn Ty -..cccccecccecencc sc see! 63.1) - 64.7 69 


* These coefficients are evidently too high. 
{ Average to Sheep 2 and 3. 
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The outcome of these experiments does not give quite so definite 
In the case of the hay and southern 
corn silage combination the calculated and the actual digestibility 
agree very closely, while with the hay and field corn silage the 
actual digestibility is about 3.5 per cent greater than the calculated. 
Although this difference is not large, and might occur within the 
limitations of error with a single experiment, it seems desirable to 
secure additional evidence before formulating conclusions. 


testimony as is desirable. 
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APPENDIX TO DIGESTION EXPERIMENTS. 


DIGESTIBILITY OF MIXED HAY. 


TABLE XVII. 


SHEEP lI. 


Amount fed in d days, 3,000 grs.... 
Amount excreted in 5 days........ 
Amount digested in 5 days........ 


Per cent digested......e...ssseeee- 


SHEEP 2. 


Amount fed in 5 days, 3,000 grs.....) 5 


Amount excreted in 5 days....... 

Amount digested ......... scocoroses 

Per cent digested.............+...- 
SHEEP 3. 


Amount fed in 5 days, 3,000 grs ... 
Amount excretedin 5 days........ 
Amount digested..... ......--20.0- 
Per cent digested ......--.-.e+esee0 


Average per cent digested......... 


substance. 


Dry 


2,694.1) 
1,238. 


1,455. 


Organic 
matter. 


Dn 


. 
iv.) 


= 

2 
> I 
re oy 
- ES anh 
5) a =o 
J <3) = . 
re sl =i 2 
BA | & | ae | = 
200.2} $82.3) 7,390.2} 82.1 

i 

103.8) 452.8 537.9} 38.1 


200.2) $82.3) 1,390.2) $2.1 
114.7) 450.6) 562 | 47.8 


85.5) 431.7| 828.2 


42.7| 48.9 59.6) 41.8 


| | 

200.2) $82.3) 1,390.2) S§2.1 
| } 

110.8) 454.4) 538.8) 38.8 


$9.4) 427-9) $51.4) 43.3 


44.7| 48.5) 61.2) 52.7 
45.2| 48.7| 60.7] 50.6 
| 1 


AGRICULTURAL EXPERIMENT STATION. 


TABLE XVIII. 


DIGESTIBILITY OF SOUTHERN CORN SILAGE, 


SHEEP 1. 


Amount fed in 5 days 10,000 grs.... 
Amount excreted in 5days.... ... 
Amount digested 


Per cent digested coaouenonodC00 g0000 


SHEEP 2. 


Amount fed in 5 days 12,500 grs ... t 


Amount excreted inidays. ...... 
Amount digested..... so00ncac0008 


Per cent digested..... doas00d soacaos 


SHEEP 3. 
Amount fed in 5 dayS ........eeeee. 
Amount excreted in 5 days........ 
Amount digested ......eeeee ween 
Per cent digested..... 5000 G9o00008e 


eters eee 


Average per cent digested 


Dry matter. 


i 
io 2) 
bo 
a 


Nn 
-1 
co 
(2) 


64.6 


Organic 
substance. 


_ 
[w) 
res 
ou 


g 


1,556.3 
574 


982.3 


63.1 
64.8 


Protein. 


91 | 287 
59.8) 63.5 


190.2) 523.6 
75.3] 166.6 
114.9] 357 

60.4| 68.2 


190.2) 523.6 
76.6) 179.3 


115.6) 344.3 


59.7} 65.8 
59.9) 67.5 


free-extract. 


Nitrogen 
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TABLE XIX. 


DIGESTIBILITY OF MAINE FIELD CORN SILAGE. 


| | 
3 | = 
SHEEP 1. | a PES jee : oF 
= esa ee B hy : 
Pee 1 Be eS Pee 
}Sa |<] on |a& | & | 4a] 
i UT | / 
Amount fed in 5 days, 10,000 grs....| 2,086 | 111.8) 1,924.2] 243.3) 444.9) 1,114.7] 121.3 
] | i 
Amount excreted in 5 days........ | 506.8) 66.1) 440.8) 76.7| 97.6 252.5) 13.9 
ees [aa Se ———— 
Amount digested ........2--.2-2+--- 1,580.2) 45.7) 1,483.4) 166.6) 347.3) 864.2) 108.4 
Per cent digested.........- se 75.1| 41 | — 77-2|- 68.5) 78-1| 77-4] 88.5 
ab cal | 
SHEEP 2. | | | 
] 


Amount fed in 5 days, 10,000 grs....| 2,036 | 111.8) 1,924.2) 243.3, 444.9 1,114.7) 121.3 
4 


Amount excreted in 5 days........ | 488.1) 67.7) 420-5) 8. 92-7; 225-2) 17-2 
Amount digested.. .-............-. | 1547.9) 44.1) 1,508.7) 157-9 352-2 $59.5 41 
Per cent dizested-_.2:-0.-..--..:... | 76 | 39-4) 78.2) 64-9) 79.2] 79.8) 85-8 
SHEEP 3. | | | 

Amount fed in 5 days, in Seat 2,036 | 111.3) 1,924.9] 243.3, 444.9 1,014.7 121.3 
Amount excreted in 5 days........ | 485.9) 68.6) 417.3) %-1| 97 | 229.1| 15.5 
Amount digested ......-....-.-0-0-- "1,550.1, 43.2) 1,506.9| 167.6) 347.9) $85.6) 105.8 
Per cent digested...........  -...-- 76.2|~ 39 78.4) 68.9) 78.2 79.5| 87.2 

75.7] 39.8} 77.8) 67.4| 78.5] 78.9) 87-2 


a eo 
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TABLE XX. 


DIGESTIBILITY OF HAY AND SOUTHERN CORN SILAGE. 


SHEEP 1. 


Hay fed in 5 days, 1,500 grs......... 
Silage fed in 5 days, 3,000 grs....... 
Motalktedeessascecseseccecns con eaecen 
Hxereted In 5 dByS..-.-- 5s ..ce-+ ee 

Amount digested ............. eonkon 


Per cent digested...... HoGG600008000 


SHEEP 2. 
Hay fed in 5 days, 1,500 grs......... 
Silage fed in 5 days, 6,250 grs....... 
Loytpll HEClooaaccsegoy paduaoupennopecuaT 
bxereted in 5 days......... ss..---- 
Amount digested ..........-..cseee. 


HeCem iil eeSted aemicicteiiacisisteieiasieil> 


ier NeClosn556 sesdo0 odoc dodopobeues 
Excreted in 5 days................-. 
Amount digested ................... 


Percent digested......-.....0.....- 


Dry matter. 


io) is) 
for} 
oo 
or 


or 
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substance. 


Organic 


—! 
a § 
e & 
= 


— 
~1 to 
is & 


vz) 
S 
io”) 


1,227.0 


(oa) 


free-extract. 


Nitrogen 


t wl i & 
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TABLE XXI. 


DIGESTIBILITY OF HAY AND FIELD CORN SILAGE. 


| | | | 


ee | | = | 
| a 7 | 
| Spl Shige ee ae | 
SHEEP 1. i oa | | a ef) BE 
| bp | = | o | 3s | 2° | “5 
ra 8 | eee | a | = | =2 | = 
| 2 <s | S ce | As | 
te ae a a a 
Hay fed in 5 days, 1,300 grs ......--- 1,309.5 68.1) 1241.4) 99.5) 491.4) 679.6) 40.5 
Silage fed in 5 days, 5,000 grs-....--| | 987-5) 57-7| 929.7) 118.6] 218.1| 544.1| 48.9 
—[ ——$_———— ———— | ——_ 
WO fe eee cee een eee asncaccane 22 115.8) 2,171.1 218.1 639.5| 1,223.7) 893.7 
| | | ] 
Amount excreted in 5 days --.....- 606.5) 558.8 547.7 68.5 150-3) 271.4) 17-6 
Amount digested -.--.--..--.-.----- |_—— 1 —|—___,____|____ | 
1,690.5) 537-0) 1,623.4) 149.6) 449.2) 952.3) 72- 
Per cent digested -....-....---.---- | 
73-6) 49 | 74-8 68-6] 70.3 77-8) 380.4 
| | 
SHEEP 2. | | | | 
| | 
Total fed in 5 days.--..-----0s0e0--- 2,997 | 115.8) 2,171.1] 218.1] 639.5] 1,293.7] 89-7 
Excreted in 5 days...-.--+.--------- | 771-8, 79-6) 692.1) 94.5) 237.7) 341-8] 28.1 
Amount digested.....--....20. --+- | 1525.2, 36.2) 1479 | 133-6) 411.8] 881.9] 61-6 
| \ | | | 
Per cent digesied......-.........--- | 66.4) -— | 68-1) 56.7] 64.4) 72-1| 68.7 
| | | | 
SHEEP 3. | | | | 
Woial fed in 5 AA ys. aoscenncscen canon 2297 || 115.8) 2,171.1 218.1) 639.5) 1,233.7] 29-7 
|| || |} i i | 
Excreted in 5 days.........-2...---- 736-3) ‘i 682.3) 38-1) 236.3) 333-7| 24-1 
Amonnt digested ...--.........- ... | 1,540.7] 41.8] 1,498.8] 130 (82 390 | 65.6 
73-2 


Per cent digesited........-.........- 6-1) - 68-6 59.6) 63-1) 72-7 
i || \ 


u 


FEEDING EXPERIMENTS. 


LARGE OR SMALL Hay Ration. 

One of the subjects that have received more or less attention at 
farmers’ institutes in the past is the amount of hay that can be prof- 
itably fed to milch cows. It has been claimed on the part of some 
of our prominent farmers that if hay is the only coarse food that a 
cow of ordinary size is eating, fifteen pounds is as much as she 
will consume with profit when combined with a fairly liberal grain 
ration. 

Some have gone so far as to claim that the yield of milk and 
butter from the fifteen pounds of hay has, in their experience, been 
as large as from twenty pounds, the grain ration being the same in 
both cases, and have explained such a result on the ground that 
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with the large hay ration the animal fails to digest her food properly 
and so wastes it. Others disagree with this practice and profess 
not to be able to keep their cows up to a generous flow of milk and 
a thrifty condition with so small an amount of hay, unless they give 
an increased grain ration. 

In the winter and spring of 1894 the Station undertook to test 
this matter by an experiment. Briefly stated, the plan of the 
experiment was this: Three cows were fed during three periods of 
four weeks each. In the first and last periods the animals received 
five pounds of hay as a noon feed, but in the second period this 
was taken away. 

A record of the food consumed, the weight of the cows and the 
yield and composition of the milk was made. The data obtained 
do not furnish so decisive testimony either way as could be desired, 
although the figures here presented, accompanied by the observa- 
tions that were made concerning the general appearance and condi- 
tion of the animal, give to the experimenter a good basis for an 
opinion. 

The daily rations for the several periods were as follows :* 


Tables XXII and XXIII which appear, by mistake, on page 48 
should follow Table XXI on page 44. 


only that she ate fifteen pounds hay throughout. 


( 8 pounds hay. 
pee 25 pounds silage. 
| First half ) 2 pounds cottonseed meal. 
L 5 pounds corn meal. 
( 8 pounds hay. 
| 25 pounds silage. 
4 2 pounds cottonseed meal. 
| 5 pounds corn and cob meal. 


Second Period 

28 days. j 
Cowsland2. |! 

| Second half 
L 


The cow Agnes received the same ration during the second period 
only that she ate ten pounds hay throughout. 


Third Period All cows received in this period the same rations as during the 
28 days. § first. 


The corn meal and corn and cob meal were from the same lot of 
Maine grown corn. 

A sample of the milk of each milking was taken during the last 
five days of each half period, and the following is the composition 
for each five days’ test. 


* For composition of foods see report of L. H. Merrill. 
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COMPOSITION OF MILK. 


PERIOD 1. 
Cow 1. Cow 2. Agnes. 

January? G0) MOLINE se cease cee corse 11.87 3.25] 18.08 4.10 | 13.48 4.30 

night-. .... wiclelotciatelsici=iniaterietei= 13.29 4.50 13.22 4.45 18.81 4.85 
January 31, MOTINing............cceneeee 12.75 3.55) 12.79 3.85 13.95 4.70 

night..... y weeenwecnenseesees 12.53 3.95 | 12.87 4.15 13.56 4.45 
Pebruary 1, MOMINgG....- 2.06 cece eceees 12.14 3-25 | 12.49 3.85 13.82 4.55 

MAGN F555 sossc sosoossoccsoes 12.86 4.15 | 13.57 4.80 13.60 4.80 
February 2, Morming................56- 12.20 3.40} 12.42 3.95 13.79 4.70 

TWAT sopoaoossosegoosoosbcos } 12.38 3.95 | 13.39 4.25 13.43 4.30 
February 3, Morning .... ........-.0-+- | 11-88 3.10] 12.60 3.90 13.75 4.35 

MME Fo- ooososnooosoosose> See [ia 2ze61e 6 eo come do.2he 0 ato 13.69 4.40 — ‘ 


February 13, morning..................- 12.08 3.50} 12-95 3-90 13-87 4.70 
MYA F5-c05 cosoSoosenodeccus | 12.69 3.80/ 13.36 4.05 13.72 4.30 
February 14, morning..........eeeseeeee | 12.85 3.15] 13.87 4.00| 14.07” 4.35 
MAD Foo sbosooancuodeoaonSCeS 13.39 4.30| 13.40 4.00 14.69 5.10 
February 15, MOTNING........-202. wsee- 12.28 3-30 | 13.12 4.15 14.13 4.75 
THBRELT Es Ssocnoesscosonsocesese 12205) Stones 98, tells 13.02 4.00 
February 16, MOrMing.....-00-0. oeeees 11.94 3.10 12-84 3.35 13.80 4.55 
MET sSsccsassccgens < sescal| IPaay  SSEa if TBs) EES 13.63 4.45 
February 17, MoOrming. ..........-...--- | 11.91 3.10 | 12.93 3-90 14.44 5.00 
TMS TE i costesssoscunasbdscce | 12.44 3.95 | 12.97 4.00] 13.39 4.40 


PERIOD 2. 


February 27, morning......-...... seccec 12.01 3-50 | 12.75 3.85 13.10 4.05 
WRENS cooosss ascosscocogs 12.78 4.00) 13.36 4.35 13.22 4.50 

February 28, MOrNING........--eeseeeees 12.27 3.30 | 13.03 3.75 13.70 4.25 
HMMM Te sossossasodeosce songs 12.67. 3.95 | 12.67 4.10 13.99 5.15 

March 1, MOrMIng. ~. 2.2.2. e occ w wenn ee 12.58 3.75 | 12.81 4.00 14.12 5.10 
THEN FococossosoScescsseaoosssaces 12-80 4.15} 13.26 4.35 13.49 4.65 

WIRE DOT PHONE So5ososossaeseSdosase 12-27 3.40] 12.71 3-70 13.91 4.80 
MME ioccosssoaooocsose sesees 50550 12.98 4.45 | 14.17 4.85 13.49 4.55 

WIRE G5 LEO SWE 25 ss50GhognooecdoSooecods 12-18 3.40] 13.54 4.15 13.80 4.70 
MALU aeleiewlels ellie ce ecsiclelen ncie cre 12.73 4.20 13.01 4.35 13.65 4.53 
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COMPOSITION OF 


PERIOD 2—Concluded. 


MILK—CONCLUDED. 
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Cow 1. Cow 2. Agnes. 
WIECH, 1B}, veeverD abhi soqnondoaouoOdoqodsdaD 11.39 3.10 12.87 3.95 13.62 4.95 
TAME HitrerstanetorefeleveretsTersiereteleieistetetelslstsye 12.22 3.90 | 13.26 4.50 13.48 4.65 
Nitehelal 1, weavopmarhesaqog & neoooqvqocoondas 11.93 3.25 12.52 B19) 13.38 4.30 
MIAtocow Gaogoane sodecDodOoNOCS 12°50 4-30 |) 12.69 4.55 14-381 5.45 
VE SL OT MUN Gyo elelelelele wletelatelalaleleiaieyelelete 12.32 3.50 13.09 4.00 13.96 4.75 
MIG Gee ccericle cence ccs eieisies 13:39 4.65) 13.07 4.25 13°39 4.65 
March 16, morning......... 55° Boao006dbba 11.57 3.10 12.90 3.80 13.48 4.30 
MUG Nicooadaa  vovuoaoanodooouooec 12.52 4.05 | 13.24 4.30 13.99 4.60 
March 17, morning............... sie nades 12.09 3.25 | 12.76 3.60 14.30 4.65 
TMIBNhs ooavagdaasoapona0gnHoCGDNG 12-69 4.05 | 12.82 4.15 13-10 «4.45 
12226 Sei! |). 12-92) 4.06 13.70 4.67 
PERIOD 38. 

March 27, morning........ ooonoDuG 0 00000 12.11 3.20) 18.00 4.05 14.29 4.90 
TUE oooo0 HvoDgDDDSOODODODONDGO 13.30 4.60} 18.12 4.40 13.88 5.00 
VEAL ET 2S VOUT a eretalolalelalelelelelalsiels/elelelele 12.64 3.60] 12.85 3.80 14.64 5.25 
WUE oooOGRGO: GoodD noccocannded 12°61 4-30) |) 138-35 4°30 14.39 4.80 
March 29, morning..... eeeteteteteteleetetetettalateya 12.11 3.05) 18.20 4.00 14.73 5.15 
TIBI Pao sded0. cn 90000000000000000 IB ha | AB AGIL A afn) 13.99 4.70 
Miareh'30; miOrning cc. ccc. cece cence 12.50 3.65] 12.93 3.90 14.28 4.85 
TOA iooooADe on006~ aoooaoqobO0ONDO 13.20 4.80] 18.18 4.25 13-92 5.10 
March 31, morning............. see. ceeee W.75 «©6320 | 18-18 4.10 14.20 5.25 
TNA Lied eleleral-Veleleleletelelteratels(sietetetetevere 14.09 5.25 14.04 4.80 14.05 4.95 
12.81 4.03 13.24 4.21 14.24 4.99 
AN Oravl I), iweKoHHaMha5o5q00 sqq00000b00R0R000N00 12.33 = 3..7 13.33 4.15 14.85 5.80 
TOMA Mid ono00d000000 Sedodvocsseoe 13.59 5.10} 13.20 4.20 13-91 4:70 

April 11, lost. 
JNovenl 14, sano yBaMaocHoooH0Gne BoED oODDGE 12.17 3.40] 13.19 4.00 14.56 5.45 
IMMA NiGo5G0 cooGo docOd oddnandu6 - 14.12 5.35 13.06 4.55 13.19 4.05 
PASH) EMD IT OTUTAE olelelatelelate(oletetoietetctstalsisteieteiste 12.35 3.45 | 138.05 4.45 13.99 4.65 
TOBA ooooGbOMDAS o poagCO0 ag00000 13.79 -75 | 18.738 4.40 14.39 5.00 
AtprilllaWmorniiies. ces. stveeeeak bee sk 12.75 3.60] 13.38 4.05| 15.35 5.85 
night...... 90900 coodedeDoGaobuaS 14.48 5.55] 14.07 4.65 13.71 4.40 
13.20 4.86| 13.87 4.31| 14.24 4.99 
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TABLE XXII. 


COMPOSITION OF FOODS AS FED IN DIGESTION EXPERIMENTS. 


2 In 100 parts water-free substance. 
nN 
o | mai | reine 
an ST lg BRIE 
m || os 2|38 S38 £ 
= | = 2) es eee ~ 
= nD a | =—a> =} 
= || < | & | & | mao | & 
u ' 
| | | ] 
OCU XML Bay—fed alone-..0s0<-eeosseu sess 12.1|| 5.17| 7.43] 32.75] 51.60| 3.05 
CCLXIV Hay—fed with So. Corn Silage ..| 12.6) 5.37) 7.52) 32 29] 51.57| 3.25 
CCLXV Hay—fed with Field Corn Silage..| 12.7)! 5.20) 7.61) 32.18) 51.8 3.13 
CCLXVI So. Corn Silage—fed alone .. .... | 86.4|| 8.44] 11.19] 30.77} 46.16) 3.44 
CCLXVII So. Corn Silage—fed with hay...) 86.18), 8.24) 11.13} 30.56 45.44 4.63 
CCLVIII Field Corn Silage—fed with hay,} 80.25),) 5.87 12.01) 22.10 55 07) 4.95 
CCLXXXI Field Corn Silage—fed alone...| 79.64), 5.49 yi 21.86) 54.7. 5.96 
TABLE XXIII. 
WEIGHTS OF AIR-DRY EXCREMENT. * 
= 23 = 
5) o 2 
2 =| = 
D B D 
t 
| grams. | grams. | grams. 
HAY BUMS .5 ss56sosccpenbesassssoosass sebosoasscossossers¢ | 1,302 1,550 1,311 
Southern corn silage—fed alone.. 510 637.5 685 
Southern corn silage and Diay...-. -..ceccccccccscccccees 952 946 955 
Field corn silage—fed alone..........2...2. 2 scccncesccces j 531 507.8) 504.4 
Field corn silage and hay..............2.....0.. sss: oceee| 637 809 | 788 
* For analyses see report of L. A. Merrill. 
COMPOSITION OF THE MILK. 
AVERAGES FOR EACH FIVE DAYS. 
I] || 
Cow 1 || Cow 2 | AGNES 
za aes | eel 
3s ol SS | Salt eS ZS 
|) Sect wees Ailes es il o@ a 
| Aa Ss || Sa | € || ea = 
1 : 
Lbs) mihi pSpseoooosooe | 12.45 3-69 || 12.86 4.14 |) 14.19 4.54 
Period 1 | * 
Second half........... 12-38 3.57 | 13.13 4.00 || 13.88 4.56 
Wurst dialeics-<sceeee <= 2.58 | 3.81 || 1313 | 444 || 13.65 4.63 
Period 2 i} 
Second half..........- 12°25, | 3.01 || 12-92, 4.06 13.7 4.67 
| | i} | 
{ First half -+-sseeees | isl | 403 |] 13.24 | 4.21 || 14.24 4.99 
Period 3 
(Second half...... Jaca) 432 436 || 1587 | 481 || 1424 | 4.99 
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FOOD CONSUMED, MILK YIELD, WEIGHT OF COWS AND COMPOSITION 
OF MILK. 


=| | COMPOSITION 
| | Sa 4 OF MILK. 
5 A =° = 
FIRST PERIOD—28 days. = 3 3 Sy 9 Bas o 2 2 
ot o> <-z FES ars On o 
a tor ma oP og on rs) 
25 | 38 | 88 |225| 23 | 53 | be 
Hea laa | oa |86a)/ he | we us 
| 
( Cow 1, 182 350 98 727 407 12.44 69 
First half, 14 days, } Cow 2, 182 350 98 753 309 12.86 4.14 
)Agnes,| 210 | 350 93 | st7 | 320 | 149 | 4.54 
Milk yield first half ...... ..).--ceerfececcesefeweeeeeeleceeeees 1,036 
( Cow 1, 182 350 98 727 399 12.38 3.57 
Second half, 14 days ; Cow 2, 182 350 98 763 338 13.13 4.00 
lAgnes,) 210 | 350 98 | 850 | 319 | 13.88 4.56 
Milk yield second half...... ono Soallacooovcsllocsdoccclaca0ncdc 1,056 
Total milk yield.........}......ss|seeees sallagagoeoe Jeseeeeee 2,092 
SECOND PERIOD—28 days. 
Cow 1, 112 350 98 674 381 12.52 3.81 
First half, 14 days, } Cow 2, 112 350 98 720 323 13.13 4.14 
Agnes, 140 350 98 798 305 13.64 4.63 
Milk yield first half .........).-.-ssesjeeeeeeeeleeeeeeee |scesecce 1,009 
Cow 1, 112 350 98 670 384 12.26 3.71 
Second half, 14days Cow 2, 112 350 98 732 295 12.92 4.06 
Agnes, 140 350 98 | 814 278 13.70 4.67 
Milk yield second half ......|.....--.|scsceces[escceee looaonooe 907 
MOAN WAIT FAI Clacoo cavollocooancallova pecolloowo. caclloccc ....| 1,916 
THIRD PERIOD—28 days. 
Cow 1, 182 350 98 716 293 12.80 4.03 
First half, 14 days, | Cow 2, 182 350 98 770 288 13.24 4.21 
Agnes, 210 350 98 852 237 14.24 5.00 
Milk yield first half..... ...|... ..-. WV aareyetolerctel||sYouavarece ors ltstetaretstne 818 
Cow 1, 182 350 98 725 317 13.20 | 4.36 
Second half, 14days ; Cow 2, 182 350 98 771 310 13.37 4.31 
(Agnes,| 210 350 98 840 268 | 14.24 4.99 
aoe Sees ee | a) ee 
Milk yield second half...... 3000 0 ollagaoogoall coobccdliboasacnn 895 
| 
Motalemillkayieldeeccriccdtecssoaltesstee. loeetoest Kamien 1,713 | | 


The testimony of this experiment, as gained from observation of 
the animals and a study of the figures given in this connection, is 
unfavorable to the smaller ration of hay. 

The withdrawal of the noon feed of five pounds of hay resulted 
in (1) a diminished flow of milk, (2) a loss of weight of the 
animals and (3) an appearance of unthriftiness in the cows. 
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To be sure the cows gave less milk during the third period, after 
the larger ration was restored than in the previous period on a 
smaller hay ration, but it was easy for the experimenter to sc ‘hat 
the animals were using their food to recover from the depr_ ing 
effect of an insufficient food supply. It is also noteworthy that 
during the last half of the third period the cows had not only 
recovered their loss of weight but had begun to gain in milk yield. 
The writer cannot resist the temptation to call the attention of 
those who believe that the ration largely controls the quality of the 
milk to the fact that although the cows lost flesh and diminished 
greatly in their product, the quality of the milk seems not to have 
been influenced. 

Attention is also directed to the great variations that occurred 
from day to day in the quality of the milk, although no changes 
occurred in the food. 
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REPORT OF THE HORTICULTURIST. 


HORTICULTURAL NOTES. 
W. M. Munson, Horticulturist. H. P. GOULD, Assistant. 


It has been the policy of the Horticultural Division from the outset 
to conduct work which should be of ‘permanent value and to con- 
tinue every investigation through a series of years. Each year’s 
experience gives additional facts for the direction of investigation ; 
the field is ever widening, therefore we have not completed any 
line of investigation and do not expect to do so. 

In addition to our perennial studies it is our purpose to conduct 
a certain amount of work which shall have an immediate practical 
value to the farmers of the State. This work is mainly in deter- 
mining the characteristics of different fruits and vegetables offered 
for sale, in applying approved methods of culture and in combating 
the insect and fungous pests of orchard and garden. The interest 
in this work on the part of the gardeners and fruit growers 
of the State, as evinced by the increasing volume of our corres- 
pondence and the demand for bulletins would seem to justify its 
continuance, but we would not lose sight of the main point, viz.: 
that principles are of more importance than isolated facts. 


i—Nores or Poratoes. 
The Rural New Yorker Trench System. 


In 1893 a comparison was made between the ordinary furrow 
cultyre of potatoes and the so-called Rural New Yorker Trench 
System. From this work we concluded: ‘‘That it is questionable 
whether the results obtained will justify the extra labor involved in 
practicing the trench system. * * * Duplicate lots in every 
instance produced contradictory results.”* This conclusion was 


*Rep. Me. Exp. Sta. 1893. p. 124. 
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afterwards called in question on the ground of too deep planting, 
though the criticism was without reason. 

During the past season the work was very carefully repeated on 
a more extensive scale. The land selected for the purpose was a 
strong clay loam, naturally moist, but thoroughly underdrained. 
The land was divided into two plots of one-twentieth acre each. 

The variety used in this test was Early Rose. On each plot sixty 
pounds of a complete fertilizer were applied—broadecast for the 
common system; in the trench with the other. 

The two plots were plowed and harrowed alike. One was then 
furrowed about four inches deep, and planted in the ordinary man- 
ner, the fertilizer applied on the surface. 

On the other plot furrows eight inches deep were made. These 
were then pulverized to a depth of fourteen inches. They were 
then filled to six inches, after which the fertilizer was distributed 
in the trenches and covered with two inches of soil. The tubers 
were then planted in the same manner as on the other plot. The 
two plots were treated alike during the remainder of the season. 

The results obtained from the two lots are shown in a table. 


TABLE If. 


Treatment. 


Whole number 
of tubers, 
InArketable 
small tubers, 
small tubers. 


tubers, 


Number of 
Weight of 


Number of 


| | 
EARLY BOSE. | | | 
| | 
Prenlis ce owe Seer ee ses.- oe csee esc eye | 3.662 2.077, 5399.75) 1,585) 95.25 


2,284, 682.25) 1,027 64.00 


FOTTOW- «<2 0-22-22 0c0s cece sseecennsese- | 3.311 


The total number of tubers was greater from the trenches, but 
the gain was wholly in those which were small and unmarketable. 
The average size of individual tubers from the two plots was not 
essentially different, but as seen in column four the number of 
salable tubers was much larger from the furrows,—there being a 
difference of 82.5 pounds on the plot. The tops remained green 
several days longer on the plot which was furrowed than on the 
other and this may in part account fo: the relatively large number 
of salable tubers. 

The actual cost of labor in preparing and planting the two plots, 
after plowing and harrowing, was, for the trench system sixty 
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cents and for the other thirty-two and one-half cents, or a differ- 
ence of twenty-seven and one-half cents. 

Reducing the results above detailed to the basis of one acre we 
have $5.50 as the increased cost of planting by the trench system 
with nothing to show for it,—on the contrary with an actual differ- 
ence of 27.5 bushels in favor of the ordinary method. 

We are thus led to the same conclusion as last year, viz.: Results 
do not justify the extra labor involved in the trench system. 


II—Nortes or Corn. 


Except in our general studies of plant variation, corn has not 
received marked attention at this station. During the past year, 
however, several varieties were grown, and some notes concerning 
their behavior are given. The table indicates in the most concise 
way the more important points of general interest. All varieties 
were planted May 27th. 


TABLE II. 
2S > | 23 
pele Aalpact ie ects) Aika) a ius 
ZS £ Bie ase) Mee aga 
VARIETY. Be ae Cava | eel of | on 
aon 5 Sx oe a ops 
OFS o8 . fo) x ova) oa ° as 
Sa fs Srey Bos os ‘ss 
Aas | Aga eel || as ma | do 
(GROM Noo coos. Mrereeeiererstererateietsts July 19,;Aug. 7,|/Sept. 1, 97 60 6.5 
Dreer’s Extra Early... ..... July 17,|July 24,)Aug. 15, 80 71 5.0 
Early Cory ....--+.e-eees-eeee July l1,|July 24,)Aug. 14, 79 63 5.0 
Early Minnesota ............ jJuly 14,\July 27,)Aug. 25, 90 85 Fist 
Marblehead ....: s2-... as. July 17,)July 24,);Aug. 15, 80 66 5.0 
Moore’s Concord ..........+. July 27,/Aug. 7,/Sept. 8) 104 58 6.5 
Narragansett ca cOOCdDCODE -.--e\July 14,)Aug. 2,)/Aug. 25, 90 85 5.5 
WIOMNESUON ooo0.05 coacoco000nE |July 27,)Aug. 9,/Sept. 19, 115 42 5.5 
Perry’s Hybrid .............- July 17,|July 31,)Aug. 28, 93 77 6.5 
Stabler Pedigree ............ July 27,/Aug. 11,/Sept. 19, 115 52 7.0 
Country Gentleman......... Aug. 4,|/Aug. 25, Bie) ilissnonodod hocabouesd 5.5 
fe{ (2! 
SOW LAM aieieiwtsletehsieicitciecieie se « July #31; Ane MIs) Soe AE ete leeeee cans 6.0 
OA 
Ne Plus Ultra .-.........0.0.,- kyu, PANTS OPH Ey ladooscctsdlloceccdocee 6.0 
TRIS Ob Cone Ano Coenen |Aug. 4,/Aug. 24, Biers Rosas Cee 6.0 
— O-n 
Stowell Evergreen .......... bts pileeNeves SaRSH) fo) 9 WAR AA ocl|eaat Ganac 7.0 
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As seen in Column 5, the varieties in the order of maturity 
were as follows: Cory, Dreer, Marblehead, Early Minnesota, 
Narragansett, Perry's Hybrid, Crosby, Moore’s Concord, None- 
such and Stabler. For the average home garden we would select 
from this list Cory or Dreer for early use and Crosby or Perry’s 
Hybrid for medium and late. The last named sort has been one of 
our favorites for general crop. As an early sort Dreer was some- 
what superior to Cory in that the ears were larger and it was slightly 
more productive. 

Column 6 represents the relative yield; the basis being the aver- 
age number of ears per plant. 


III—Nores or Tomatoss. 


1. Husroricat—Our garden varieties of tomatoes belong to two 
distinct species,—Lycopersicum pimpinellifolium, Dunal, and 
Lycopersicum esculentum, Miller. The former is represented in the 
garden by the ‘‘Currant” or ‘‘German Raisin.” This species is 
found wild in Peru and Brazil, but little is known of its history. 
It has not been modified by domestication and probably has not 
been long under cultivation. The chief value of this species aside 
from its use as an ornamental plant and to a limited extent for 
preserves, is in the breeding of new types, as suggested in previous 
reports.* 

Lycopersicum esculentum, the ordinary tomato, is undoubtedly a 
native of Peru, but is spontaneous or indigenous throughout Mexico 
and as far north as Texas and California in a form closely approach- 
ing the cherry tomato of the gardens. So far as we know, it was 
first cultivated in the south of Europe. It is mentioned as early as 
1561, while in 1583 the ‘‘fruit was eaten upon the continent dressed 
with pepper, salt and oil.” It was grown in England in 1597} 
but for many years was used only for ornament. Even so late as 
1819 only four varieties are named. § 

Our own country was even later than England in beginning the 
general culture of the tomato. The fruit is said to have been 
introduced into Philadelphia by a French refugee from St. Domingo 
in 1798,$$ and in 1806 McMahon writes: ‘‘The tomato is much 
" *Report Maine Experiment Station, 1892. 68. 

{Dodoneei, Stirp, Hist., 455. 

+Gerarde, Herballe, 275. 


§Trans. London, Hort. Society, III, 347. 
§§Manning, Hist. Mass. Hort. Soc. 40.) 
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cultivated for its fruit in soups and sauces . . . andis also 
stewed and dressed in various ways and very much admired.”* 
It was introduced into Salem, Mass., about 1802 by an Italian 
painter Comé, ‘tbut he found it difficult to persuade the people 
even to taste the fruit.”+ The general culture of the tomato for 
market began about 1829. 

The history of the introduction of our common. varieties is a 
record of gradual change from the angular sorts of the Orangefield 
and Hundred Day type to the smooth apple-shaped type of to-day. 
The old Large Red of the earlier catalogues was followed in 1862 
by Fiji Island and in 1864 by the Cook’s Favorite. In 1866, Tilden 
appeared and then in rapid succession Maupay, Keye’s Extra Early, 
Boston Market, General Grant, Trophy and Paragon. 

Paragon was the first of the round or apple-shaped varieties to 
attain prominence, and its introduction gave a great impetus to the 
culture of the tomato as a field crop. It was a triumph for the 
application of correct principles of selection, for in the production 
of this variety the habit of a whole plant rather than ane character 
of an individual fruit was considered. 

In 1880, Perfection appeared and during the next decade, 
Favorite, Beauty, Dwarf Champion, Lorillard, Ignotum, and a host 
of similar excellent varieties have been put forward, till it would 
almost seem that further improvement may not be expected. 


iI]—Forcine TomMatores IN WINTER. 


I have repeatedly called attention to the importance of the winter 
forcing of fruits and vegetables in supplying a growing demand. 
Each season during the past four years, we have grown with 
uniform success many of the more promising varieties, and have 
attempted to secure new strains and hybrids which would be of 
special value for forcing. Methods of culture have also received 
attention and the deductions here given are based on the most 
careful study of the plants in all of their relations. 

General Cultural Notes.—Successful tomato culture under glass 
depends fully as much on the man in charge as on conditions. 
Eternal vigilance and the exercise of good judgment on the part of 
the grower are more essential than strict adherence to set rules. 
Strong bottom heat, plenty of light and a large volume of pure air 


*McMahon, Gard. Calendar. 319. 
7Felt, Annals of Salem II, 631; cited by Manning, Hist. Mass. Hort. Soc. 40. 
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are important conditions and are best secured in a large, well venti- 
lated house. Bottom heat is not absolutely essential to success, 
but the crop matures much more quickly if given this condition. 
The house in which all of our work with tomatoes has been con- 
ducted is twenty by fifty feet and about eleven feet high at the 
ridge. The central bed is supplied with six two-inch hot water 
pipes; the flow being carried overhead to the further end of the 
house. The accompanying diagram—Fig. 1—represents a cross- 
section of this house showing the benches and the relative location 
of the hot-water pipes. 


i 
iN 


00 


FORCING WOUSKH. 


I—CROSS SECTION OF 


HIG. 


PLATE IIl. SINGLE STEM TRAINING (CHEMIN MARKET.) 


AGRICULTURAL EXPERIMENT STATION. 


oO 
~] 


To make the best use of the house two crops should be grown 
during the season. ‘This will bring each crop on at a season when 
the expense of heating during a part of the time will be slight. 
Plants for the first crop should be started as early as the first of 
August, the middle of July being none too early if the bulk of the 
crop is desired for the holidays. In case two or more houses are ayaila- 
ble it is well to make a second sowing in about three weeks to give 
a succession. For the second crop seed should be sown about the 
first of November. 

The plants are treated in every way as for out-door culture till 
handled the last time. For the final receptacle for fruiting we have 
generally used boxes eighteen inches square and one foot deep. 
In the bottom place a layer of about an inch of charcoal, potsherds 
or ‘‘clinkers” from the furnace; then fill to within two or three 
inches of the top with prepared soil, consisting of three parts good 
garden loam and one part well-rotted stable manure. Each box 
will hold four plants, and the check caused by the partial confine- 
ment of the roots seems to be of value in hastening maturity. This 
point is discussed in another connection (see page 57-59). 

We have usually found the best returns to follow when the plants 
were trained to a single stem, as shown in Plate III. 

Flax cords about the size of wool twine are fastened to the cor- 
ners of the boxes and attached above to wires running lengthwise 
of the building on the rafters or sash-bars. The plants are secured 
loosely to this support by means of bast or raffia. All side shoots 
should be removed as soon as they appear. When the plants are 
about five feet high, or when about four clusters of fruit have set, 
the terminal buds should be pinched off. The vitality of the plant 
will then be expended in the development of the fruit. 

As the fruit sets, the clusters should be supported by means of 
a small cord or piece of raffia passing around the main stem above 
a leaf, thus forming a sling. At this time, too, it is well to stir 
the surface of the soil and work in a quantity of well-rotted 
manure, or to give frequent applications of liquid manure. 

The temperature of the house should be as nearly uniform as 
possible. We usually prefer about 60° at night and 70° in dark 
weather, but on bright sunny days the mercury may run up to 80° 
or higher. If possible, avoid cold draughts and sudden changes of 
temperature. 

Until the plants begin to blossom, the atmosphere of the house 
should be kept moist and the soil, though not saturated, should 
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never become very dry. Our practice, afterthe plants are removed 
to the fruiting boxes, is to water thoroughly about three time a 
week—less frequently in dark weather. On all bright days the 
walks and tables are thoroughly sprayed. 

Some method of artificial pollination is usually found necessary. 
The best time to pollinate (fertilize) is about noon on bright days 
when the airinthe house is dry. Tomato flowers are highly self-fertile, 
and the operation of pollinating consists simply in giving each 
plant two or three sharp taps with a padded stick. Some consider 
if necessary to attend to each individual flower, but we have always 
found the other method satisfactory. 

A Comparison of Box Culture with Open Beds.—The writer has 
frequently expressed a preference for eighteen inch boxes in forc- 
ing tomatoes, on the ground that a reasonable confinement of the 
roots would tend to induce fruitfulness. Some extensive growers, 
however, maintain that the open bed or border is preferable; 
though all agree that bottom heat is always to be desired 

Each year a dozen or more plants of each of several varieties 
have been grown in boxes as described on page 57, while dupli- 
cate lots have been grown inopen beds. These beds were two and 
one-half to three feet wide and eight inches deep. They were built 
across the central bench and thus received the same bottom heat 
as the boxes. The following table represents in detail the results 
obtained : 


AGRICULTURAL EXPERIMENT STATION. 59 


TABLE III. 


FIRST CROP. SECOND CROP. 


VARIETY. & 2 SE Be é ee =e 28 
Ss) as | HO | ) 4 | Sa | 
& |ZalEalas|| & |ae/Ea| <3 
1892-3. 
GOLDEN QUEEN. 
BES ON aeefetet atoll alotelsiolsiatet=tatomtetele|lelaieleletatnterol= |(etststarel-l| isleyeleteyellisietetercte April 24,) 7 1.36; 3.1 
Redeye. 6. Bua ema eoale os tals eel bare cel tennse eats April 25,| 7 9] 2.2 
ITHACA. . 
Es OsRarete te erelsieieleieier~ Sonoconodss Nov. 193) 9 1.4) 2.5 April 11,} 10 1.66) 2.6 
BOM ve ciso.s vareie cts adseoo, code Nov. 23,) 9-5 | 1.1 1-8 |}April 18,} 8 -92) 1.8 
LONG KEEPER. 
OR aeecodcs avemareee Sestealbeecaalbeeead |e ememe || April 17,| 13 2.12} 26 
IBe dbs aciere Bt Sache e oars ASEEBA We Sel ies cnilleearars May 6] 7-7] 8] 1-6 
*LORILLARD. 
[BOI ee aces iasiels aoe. Noy. 21,| 9.3 | 1.22] 2.2 |INov. 21,| 8.2] 1.6] 3-1 
LEGGE! onaciooaoscoacncoaobDRED Nov. 23,) 10-3 | 1.00] 1.6 Nov. 235| 1.0 -95| 2-1 
1893-4. 
GOLDEN QUEEN. 
iBOEGootooceoaseb asconedon Dee. 23,) 12-5 | 2.32) 2.97 
1GG).od oeascedegoabeconases Dec. 16,| 11 eo) eo 
ITHACA. 
13XORE 5a066 O00 cnoopooaaoendS Nov. 9;| 15.2 2.19} 2.3 ||May 17,) 10.9] 1.69} 2.47 
LEC! coooopedcomsonaaD noAaods Nov. 93| 16 2.25) 2.25||May 16,) 11.6 1.77; 2.44 
LONG KEEPER. 
ES O>Xerciaiolers noadoncotesa coscdlecss soodnedloddces: locade j|oecdac Dec. 25,} 8.8 1-9 3.44 
BOG eos cinieicieic ce sisieicinie cine sine |neseisiewsieie\|/v eins Sodecllonasas Dec. . 9,} 8.2 1.57) 3.05 
LORILLARD. 
LORS sAgasooos soodconeeosses Dee: 16,| 17.0} 1-81} 1.70 
Be Ciesaarereeaeenccn : Dec. 29,| 8.7 | 1.28] 2.34 


*Duplicate lots grown for first crop. 
It will be observed that in almost every instance the better 


results were obtained from the boxes. Withone or two exceptions, 
the first fruits were matured from one to thirteen days earlier; the 
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weight of the crop was greater; and the individual fruits averaged 


larger. 
The average results for the whole time may be summarized as 
- follows: 
TABLE Iv. 
| Sh 
Z SE 
GOLDEN QUEEN. 
BS coeeee eee ee rat ncuesane 5 ype eee een Sees 9.8 1.34 3.0 
HC Suc ete cte ee Sees, Rode are peck Cees 9.0 1.31 2.2 
ITHACA | 
Bs ss tes. SOE RO, Mere cot as 1.73 2.5 
TPG leascensessocee sda ste sco See oedas seers sa 10.3 1.51 2.1 
Lone KEEPER 
Bx oe) ile: Sere deawe eee Mercere e poeta Ure as 10.9 | 2.01 3-0 
BE eee oe sceer ae cetera eee cea rencees arene ee asee or | 8.9 | 1.19 2.3 
LORILLARD. 
arc oe lhe Ace Ate, Wee caeeene re .| 11.5 1.54 2.3 
[i Sane ee ee Re SER aS tere oe. bie | 8-7 1.08 2.0 


A Comparison of Planis from House and Field Grown Seed.— 
Attention has previously been called to the possible importance of 
conditions of growth of the seed in accounting for variation in the 
character of succeeding generations. It has seemed ‘‘possible that 
by forcing plants to early development in the house and by limiting 
the amount of fruit borne, a strain of unusual vigor may be pro- 
duced.” * With a view to throwing light on this subject several 
varieties have been grown under glass continuously and compared 
with the same sorts from seed maturedjin the open air each year, 
through succeeding generations. 

The results are shown in Tabie III. 


*Rep. Maine Exp. Sta. 1893, 116. 
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SECOND CROP 1892-3. 


FIRST 


CROP 1893-4. 


O43 2 ihe @ 5 2 = 
52, 2 | Ee EE, 2 | Ose 
VARIETY. An ans) Pe 3 Re, FS Fos 
oo (yf) os on°o oo Phi ee Oo: o 
oD ws n 60.2 | 602, to 7 tp. | 
Sn SoF Son Zp sos c=» 
ie) Heo rea mo seo Ha =e 
ae Se Sea 2s Pas L55 
4 | 43a | <34 48 | 408 | 438 
GOLDEN QUEEN. 
IEIQIOIESS) Goccodenedaonpea||ccuds oapos lloooge Bfatelete||levetstetsieleverels 14 2.23 8.08 
HETG! avatars cieieieivie c.c\vjoie ale) ||| ie vie einiecieie’s || cielo) vjcle\e|(visieicisioe cele 13 2.32 2.97 
ITHACA. 
ISKOIRISKAR Geoodaoddog H0cd 5 87 2.6 11 1.68 2.43 
Tan lonoscngodccooucodS 10 1.66 2.6 22 2.45 1.74 
LORILLARD. 
: 
TEOUIS: Gong S00000 9000 8 1.46 3.1 19 2.42 2.0 
TE) Clic caterstevercis’s s'e oy. Sy rors 9 1.30 2.4 17 1.81 ner 
SECOND CROP 1893-4. FIRST CROP 1894-5. 
~ 
zs 2 = Ss 3 = 
‘gs Sp ep_, 2 BE Sp ‘en_ #2 
= Sis} cs S546 
VARIETY. SLs ES Pes Sty cars) Pos 
oo Oe oro oo Orsi oe ort © 
ae Sn oF | a Ss oH 209] 
So | See || eee fm | S05 | Som 
o= 225) | 26a os a8 | fn 
5 io) = Ne Na ° a = 
<e alee || <lee <5 464 '| <8 
| 
GOLDEN QUEEN. 
| 
[EI@UWIEE socasporasoonodD 13 2.9 3.52 10 2 1.90 
lOnealAcasecodcancc0een 14 3.0 3.46 12 | tai! pI AGR: 
ITHAGA. 
IEIGERIE: Gaoagodso00Ge 500 
LWIGIClsnoagdoncno0GedoRd 
| 
LORILLARD. 
| 
TOUS Gieteteielalsialolutalsteletetel« 13 3.2 3-83 11 ao paca 
| 
Wiel se .+cc-eceao+n- oe 1] 2.4 3.57 || 11 re! 1.7 
It will be observed that with the Lorillard, the average product 


per plant was always greater from the strain grown in the house, 
Ithaca, on the other 


also that the individual fruits were larger. 


hand, gave almost opposite results ; while Golden Queen has from 
the first shown practically no difference. Unfortunately, before 
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the above data were compiled, it was found necessary to drop one 
variety because of insufficient space. From the figures given, 
however, it would seem that there may be distinct varietal differ- 
ences with reference to the point in question. 

The Relative Meriis of Different Varieties for Forcing :—Some 
varieties seem specially adapted for culture under glass, while 
others fail to give satisfactory results. Why this is so we do not 
know; but for the purpose of determining the most promising, we 
have grown several of the best known varieties for several seasons. 
Naturally, as the days grow longer in April and May the fruit will 
be of larger size and the product per plant will be greater than is 
the case with the first crop—in January and February. The figures 
given below—table VI—represent the average results obtained 
including both crops for several seasons. 

Several other varieties—including Ignotum, Perfection, Peach, 
Prelude, Dwarf Champion, ete.—have been grown, but those 
named in the table have proved most satisfactory. 


TABLE Vi. 
! 
= 
2 
} i=) 
=c 
ao | See 
VARIETY. H2cZ | tes] 
| Smzs | SES 
=2z0 =fEe 
<—F 35 <F55 
Gheniin Mariket-t402 20 ete ee ee BZ 2.29 3.0 
i oldeniQHneen-ssss a4. nesses eee eee eee nee eee a nee ae | 12 | 2-22, 3.8 
CUe To Weer aee eae Reno eye ery hos Piet cet ke a eee 11 1.69 2.5 
DU Gey tes esos cote oe Sos ssossns se seosesc 10 1-56 3-0 
] 
Darillard! 5. isos. Sse say soa shteen = se cdiceneecc Sleenceesee Be 4 2.05 2.7 
Ophimus). 25 5--ceaseeseeses anes nae nece= See eee een as. tl. 96 2.5 


The ideal tomato for forcing should be of medium size—about 
two and one-half ounces preferred—and should be uniform, smooth, 
regular, and of firm texture. All things considered, Lorillard 
answers these requirements more completely than any other sort we 
haye grown; though Optimus has usually done well. Chemin 
Market is very attractive in appearance, and is of good size, but it 
_ lacks solidity. Figures 2 and 3 represent respectively, extremes of 
solidity to be attained and avoided in a forcing tomato. 


Fic. 2. IGNOTUM. 


PLATE ITIL. Fie, 3. CHEMIN MARKET. 
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No collection is complete without a few plants of Golden Queen. 
This is specially valuable for the pleasing contrast when served 
with the red or purple fruits. 

As will be seen from the table the average yield varies with dif- 
ferent sorts from 1.7 pounds to 2.3 pounds, per plant; the mean 
being about two pounds. 


IJI—Fie_p Notes. 


As in previous years cultural methods rather than variety testing 
received attention in the field. 

Effect of Checking Growth before Setting.—The writer has fre- 
quently suggested the checking of plants likely to become drawn 
aud ‘‘legsy” by cutting back before ready for the transfer to the 
field. Last season being somewhat cold and backward, there was 
an excellent opportunity for a comparison. On May 21, a dozen 
plants of each of three varieties were cut back about four inches 
and an equal number were left undisturbed for comparison. All 
were placed in the field May 29. 

The results are seen in table VII. 


TABLE VII. 
. ~ 
~ > . 
= Z ew 2 
x ° Bie 2 Se 
VARIETY AND TREATMENT. = Oo. oS 
= a25 eral 
Pe) a= =) 
n On, Og, & 
= EEO Pei 
ica <8e bom =) 
ITHACA. 
CUTE COKE Cbrerevatecreisictcitveieicleresjsie creleiviclelsinielslelersts Sept. 4, 37 10.6 4.9 
iG (elavevol k’=(olaccnn OO OBOSLeBCOCONOCCHOOOCOS Aug. 15, 495 14.8 5.3 
NICHOLSON. 
(ChivnelkGGl cos acoueddtad POCanOGOCODOCORDOL Aug. 27, 63 12.7 §.1 
INO DR GITE CLKOC letelereteteleietoiniefelselelsieictelatmialeicls/e/alere Aug. 9, 45 9.8 3.5 
OSCEOLA. 
WIT CEE iets ormselciasialctetrcteloisic/eieis: cia oletelcislaveicvelane Aug. 15, 119 16.0 2.1 
ING GOECRElet cogooqocobe ne odsooosen0C Aug. 4, 72 9.8 2.1 
| | | 


The Ithaca plants which were not cut back were superior to the 
others, but with the other two varieties the reverse was true. This 
difference is no doubt due to the fact that Ithaca is relatively a 
late variety, while the others are earlier. It will be seen that in 
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every instance the plants which were cut back were somewhat 
delayed in maturing fruit, but the growth was enough more vigor- 
ous so that with sufficient time the crop exceeded that from the 
other plants. 

Effect of Mulching.—The use of a mulch of straw or other litter 
as a means of conserving moisture has frequently been discussed. 
While our own practice is to employ frequent cultivation for this 
purpose, a comparison of the two methods of treatment was made 
for purposes of illustration. 

Several plants of each of two varieties were placed in adjacent 
plots, May 29. On June 30, after both lots were well started one 
plot was given a heavy mulch of fine hay—lawn clippings—while 
the other was given the same cultivation received by the general 
plantation. The results are shown in the following table. 


TABLE VIII. 


oR 2 2 2 
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DWARF CHAMPION. 
WENO! oovescooodcanpnonaao0N ANTHE, Boor 8 Peal 4.1 67.6 
Guiltier racincrisemir lace. Aug. 13... 20 5.9 4.5 86.9 
CLIMAX. 
IW GoD kKela(2¥6l, So5G500R0dH000K0RD0000 jAug. 10... 4 4.4 4.8 63.5 
(Cibvlisnh NIECE abaccconoboocccasn0s | NIE, Woon 43 13.6 5.0 72.1 
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The plants which were mulched matured a few days earlier than 
the others ; but in every other respect those receiving cultivation 
were superior. The individual fruits were larger and nearly three 
times as many as from the other lot, were ripened before frost, 
while the per cent of marketable fruits was considerably higher. 

Frequent vs. Infrequent Cultivation.—The importance of frequent 
stirring of the soil has often been emphasized. As a practical 
demonstration of the relative effects of thorough and ‘‘slack” cul- 
ture, two lots of each of three varieties were planted side by side 
and were treated alike in every way except that after removal to 
the field one lot received only such cultivation as was necessary to 
keep the weeds in subjection. The soil was a light, sandy loam, 
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and as the season was very dry during the latter part of July and 
August, the crop, especially from the later varieties, was very light. 
Table IX indicates the comparative results. 


TABLE IX. 
: sy =| 
fg Se See Se 
| 2) iz 25 Pre 5 
VARIETY AND TREATMENT. = a os 2 
& es J SS m S 
Zz O85 oA cS 
ey Fe ens Poe 3 
= io 2 qog (ex) 
ARISTOCRAT. 
Frequent cultivation............. Aug. 10.. 14 3.9 4.5 1.00 
| 
Infrequent cultivation...... reese (Aug. 10. | 13 3.6 4.6 1.08 
MAULE’S EARLIEST. | 
Frequent cultivation............. July 30.. 22 8.1 5.4 1.00 
Infrequent cultivation .......... Aug. 7.- 32 11.6 ae) 1.43 
TRUCKER’S FAVORITE. 
Frequent cultivation ... ..... -..|Aug. 21..) 9 3.6 6.7 1.00 
Infrequent cultivation .......... Aug. 18.. 6 2 6.5 1.64 
} 


The results are not conclusive. Two lots show decided differ- 
ences in favor of frequent culture ; while the third gives as decided 
indications the other way. It will be observed, however, that in 
both cases the later maturing sorts are the ones which are benefited 
by the culture, and it seems not improbable that the other variety, 
being naturally much earlier, was less affected by the drought. 


SUMMARY. 


1. The successful cultivation of tomatoes under glass demands 
good judgment and constant watchfulness on the part of the grower ; 
a large well-ventilated and well-lighted house, the temperature of 
which can be easily regulated ; strong bottom heat, rich soil, care 
in watering, attention to artificial pollination, and selection of the 
best varieties. 

2. Better results follow the use of boxes than of beds as a 
receptacle for fruiting plants. 

3. There is a marked difference in the adaptability of varieties 
for house culture, among the best of those tried being Lorillard, 


Optimus, Chemin, Golden Queen, Ithaca and Long Keeper. 
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4. The average product per plant should be about two pounds, 
or one and one-eighth pounds per square foot of floor space. 

5. All things considered the Lorillard has proved the most 
satisfactory tomato for forcing. 

6. Plants liable to become drawn and ‘“‘leggy” before setting 
in the field may profitably be held in check by cutting back the 
tops. 

7. Plants which were mulched matured a few days earlier than 
those receiving cultivation, but in every other respect the latter 
were superior. 

8. There was not as much difference as was expected in the 
results attending frequent and infrequent cultivation. 


IV—Notes oF SmMatt Fruits. 


The culture of fruits is as a rule easier, cleaner, less expensive 
and often more profitable than that of vegetables. The require- 
ments for labor and fertilizers are less, while with good care the 
crop is equally certain. From the very nature of the soil and cli- 
mate of Maine we must look to intensive rather than to extensive 
operations fur the most profitable returns, and at the present time 
there is no line of work which seems more promising than that of 
the culture of smallfruits. In fruit culture, however, as in all other 
industries which are profitable, the man who uses his brains will 
always come out ahead of the one who depends wholly on his 
muscle. The successful grower must be an efficient, skillful work- 
man, able to put his hand to any of the operations, but his best 
energies must be spent in planning and directing rather than in 
executing. 

The essential elements of success in small fruit growing as a com- 
mercial venture are: Suitable location; thorough preparation; the 
best varieties ; careful planting ; thorough culture; the application 
of business principles in marketing. 


THE STRAWBERRY. 
A warm, rather moist sandy loam is usually preferred in grow- 
ing this fruit, but in general any soil that will raise a good crop of 
corn will rise good strawberries. Wewould not be understood as 
encouraging neglect in any way, but the minute directions some- 
times given for preparing the soil and for planting are misleading — 
and are enough to discourage any novice from attempting to grow 
fruit. 
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Thorough drainage, either natural or artificial, is absolutely 
essential, and thoroughness in the preparation of the soil is of 
prime importance, but the excessive applications of manure and 
the hand labor frequently advised are unnecessary. It is well to 
grow some hoed crop as corn or potatoes on the land for one or 
two years before setting the plants, as in this way there is less dan- 
ger from attacks of the ‘‘white grub.”’ 

The month of May is, perliaps, the best time for setting straw- 
berry plants in this latitude, though good results often follow fall 
setting. Two very important considerations in setting the plants 
are that the crowns be just even with the surface of the earth and 
that the soil be pressed firmly about the roots. These points can- 
not be too strongly emphasized, for to their disregard may be 
traced more than half the failures in starting new plantings. 

For general field culture the ‘:matted row” system is probably 
best. ‘The rows should be as long as convenient, that most of the 
labor of cultivating may be performed with a horse. The plants 
should be set eighteen inches apart in rows which are about four 
feet apart. Thus placed, a little more than seven thousand plants 
will be requircd for an acre. During the first season thorough 
culture should be practiced. It is also well to keep the runners cut 
back till the parent plants are strong and well developed. 

Winter protection of the plants is always advisable. The value 
of such treatement is two fold: Not only are the plants protected 
from injury, but the fruit is kept clean and bright. The best 
material for the purpose is coarse meadow hay cut before the seeds 
have ripened. We have sometimes used ‘‘shingle edgings’’ with 
very satisfactory results. In the vicinity of large mills this material 
may often be obtained much more cheaply than the hay. 

On light gravelly soils we have sometimes resorted to the use of 
boards on each side of the row of plants as illustrated below: 


This device is found a very satisfactory means of conserving 
moisture and will permit the growth of plants in locations which 
would otherwise be unsuitable. Naturally this device is recom- 
mended only for the home garden. 


~ 
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The question of varieties, although of great importance, is one 
which must be settled largely by individual growers ; for the success 
of any variety will frequently depend on local conditions. It is 
always a good plan to have a trial ground for the newer sorts, as 
varieties of much promise at the Experiment Station may prove 
worthless in some localities. 

In selecting varieties for planting it is well to bear in mind the 
distinction between the perfect flowering and the pistillate sorts. 
Many of our most valuable sorts are pistillate and must have some 
perfect flowering variety interspersed in order to secure the best 
results. 

The following notes represent our estimate of the varieties fruited 
at the Experiment Station during the past two years: 

Beeder Wood. (Perfect).—Small, spherical, uniform in size 
early in the season but soon ‘‘runs out.” One of the earliest and 
most prolific sorts but of inferior quality. Plants quite subject to 
rust. 

Beverly. (Perfect).—Large, oblong or spherical; of a rich dark 
color, moderately good quality, firm, prolific. A promising variety. 

Bubach. (Pistillate).—Very large, irregular; of good color but 
poor quality, and lacking in firmness. Productive; valuable for 
near markets. 

Charles Downing. (Perfect) —Of medium size, nearly spherical, 
moderately firm and of good quality. An old favorite for home 
use, but not as prolific as some others. Quite subject to rust 

Crawford. (Perfect).—Large, nearly spherical, uniform and 
regular; productive and of good flavor, but too soft and too light 
colored for market. 

Crescent. (Pistillate).—An old and deservedly popular sort; 
but rather small and not of high quality. 

Cumberland. (Perfect).—Plants vigorous and prolific; fruits 
large and of good quality, but too light colored and soft for market. 
One of the best for home use. 

Dayton. (Perfect.)—Medium to large, smooth and regular; of 
good quality but light colored and soft. Excellent for home use 
but too soft for market. 

Epping. (Perfect) — Plants vigorous and prolific; fruit of 
medium size, roundish conical, uniform, bright red. A promis- 
ing variety, received for trial from George Q. Dow, North Epping, 
N. H., under the name of ‘* Yankee Doodle.” 


| 
; 
: 


a le VIA ne a 


AGRICULTURAL EXPERIMENT STATION. 69 


Gandy. (Perfect).—Of medium size, uniform, regular, firm and 
of good quality. Usually regarded as of special value as a late 
variety, but has not held its own with us. 

Gen. Putman. (Pistillate).—Of medium size, but of pale color, 
soft and inferior in every way. 

Gillespie. (Perfect).—Medium to large, oblong or conical, often 
with pronounced neck, firm, of good quality and color. One of the 
best sorts for general purposes. 

Greenville. (Pistillate).—Medium to large, roundish conical, 
uniform, bright red, moderately firm and of good quality. Good 
for home and near market. 

Haverland. (Pistillate).—Medium to large, oblong, regular, firm 
and of good quality. Plants strong and vigorous; free from rust. 
A very good sort for general purposes. 

Jessie. (Perfect)—An early, sweet berry of good size. Oblong 
or conical, bright glossy red, handsome and of good quality. It 
has been one of the most satisfactory with us but is not uniformly 
reliable. 

Jewell. (Pistillate). Of medium size and uniform; but soft 
and of light color. Not prolific. 

Leader. (Perfect).—Medium size, roundish, bright red; fairly 
good quality. Only moderately productive. 

Lovett. (Perfect).—Of the Crescent type. Early, prolific, but 
running small as the season advances and of second quality. 

Michel’s Early. (Perfect).—The earliest berry we have grown. 
Very productive, but small and of second quality. Blossoms very 
early and the flower trusses are short and well protected. Plants 
only moderately vigorous. 

Mount Vernon. (Perfect). —Medium size, roundish conical, 
uniform. Of no special value. 

Parker Earle. (Perfect).—Very productive, of large elongated 
fruit having a pronounced neck; firm and of good quality. The 
plants are very strong and vigorous, but send out few runners, hence 
should be planted thickly in the row. A valuable sort. 

Princess. (Pistillate).—Plant strong, vigorous and productive ; 
fruit a little dull in color, but large, nearly spherical, uniform, 
moderately firm and of good quality. Medium to late in season. 
One of the best general purpose sorts. 

Sharpless. (Perfect).— Plants vigorous and prolific. Fruit 
large but somewhat irregular and not always ripening evenly. Of 
good quality and always reliable. 
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Smeltzer. (Smeltzer’s Early). (Perfect).—Sent for trial by 
F. H. Smecltzer, Van Buren, Ark. Plants vigorous, healthy and 
productive. Fruit uniformly of medium size, oblong, firm, of dark 
rich color and good quality. A promising early variety. 

Swindle. (Pistillate).—As grown on our grounds the variety is 
rightly named. Plants strong and vigorous but not productive. 
Fruit of medium size, light colored and of very poor quality. 

Van Deman. (Perfect).—An early variety; small, spherical ; 
of rich dark color and good quality, but soft and not productive. 

Warfield. (Pistillate or with abortive stamens ) .—Moderately 
vigorous. Flowers small on short truss and well protected by 
foliage. Fruit of medium size, firm texture, moderately good 
quality ; ripens evenly, holds its size through the season. Its deep 
rich color and productive habit make it one of the most valuable 
market sorts. 

West Lawn. (Pistillate).—Sent for trial by C. P. Bauer & Bro., 
Judsonia, Ark. Plants very vigorous but not productive. Similar 
in general characteristics to ‘‘Cloud,”’ which was sent out a few 
years ago. 

The best of the older varieties above named are; Bubach, Cres- 
cent, Haverland, Sharpless and Warfield, with possibly Beeder 
Wood or Michel’s as very early perfect flowering sorts. 

Of the newer varieties the following deserve special mention : 
Beverly, Dayton, Epping, Gillespie, Greenville, Parker Earle, 
Princess, Smeltzer. 

THE RASPBERRY. 


The notes given concerning the character and preparation of the 
soil for strawberries will in general apply to the raspberry. As 
with the strawberry a rather moist sandy Joam is preferred, but lack 
of such soil need not deter any one from planting. Thorough 
drainage is, however, absolutely essential. 

As is generally known our cultivated raspberries belong mostly 
to two species—fubus occidentalis, the black caps, and Rubus 
strigosus, the red varieties. A third species—Rubus neglectus, has 
furnished Shaffer, Caroline, and others of the ‘‘purple cane” tribe. 
This species is intermediate in character and habit between those 
already mentioned and has sometimes been regarded as a hybrid. 
The European species, Rubus Jdceus, has also furnished some valua- 
ble sorts, such as Foutenay, Brinckle’s Orange, Purple Antwerp, 
etc., but these varieties are not sufficiently hardy for northern 
latitudes. 
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The varieties of Rubus strigosus are very easily grown and for 
most purposes are more satisfactory than the black caps. The 
latter must be handled with great care at the time of setting or 
fully fifty per cent of the plants willbe lost. It is specially impor- 
tant that the crown be placed not much below the surface of the 
soil. The red varieties, on the other hand, sucker so freely and 
grow so readily from root cuttings that no special care is required 
except to comb out the small roots and see that the soil is pressed 
firmly about the plants. It is well to dip the roots in water before 
setting—a direction which will hold good in setting any trees or 
shrubs. 

Red rasperries should be set about four feet apart in rows six 
feet distant; thus requiring about 1,800 plants per acre. If kept 
in ‘‘hills”’ only five or six of the strongest canes should be allowed 
in each hill; but a practice very commonly followed is to allow a 
portion of the suckers to grow between the original plants, forming 
a hedge-like row. 

Clean but shallow culture should follow transplanting. Go 
through the field with a cultivator as often as once in two weeks 
till the middle of August. It is, however, unnecessary to ‘‘hill up” 
around the plants. All suckers, except those desired for filling 
vacancies should be treated as weeds and should be hoed out as 
they appear. 

Pruning is an operation which should receive attention. If done 
too late in the season, after the canes have become hard and woody, 
the result will often prove more disastrous than total neglect, as new 
shoots are developed and these fail to mature before frost. Our 
practice is to head back the young canes when about two and one- 
half feet high, and the laterals at about one to one and one-half 
feet. This method insures strong sturdy growth which does away 
with the necessity of stakes and trellises. The black caps are 


- treated somewhat differently since longer canes are desired. These 


it is well to support with a stake. 

Winter protection is indispensable with some of our best varia- 
ties. ‘The operation, however, is very simple and inexpensive. It 
consists simply in removing a shovelfull of earth from the side of 
each bush, bending over the canes and holding them in place by a 
little earth or other weight. With red raspberries growing in solid 
rows our practice is to throw a slight bankof earth against the base 
of the plants, bend them over and lay an old rail or other timber 
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over the tops. The snow will then drift in and afford all necessary 
protection. 

There are at present about thirty varieties of raspberries in the 
Station garden, but many of these have not fruited and we shall at 
this time mention only those which have been thoroughly tested. 

Cuthbert is perhaps the most satisfactory of the red varieties. 
The plants are vigorous and productive, succeeding in any reasona- 
ble location. The fruit is large and of fairly good quality, but 
late. 

Golden Queen is a sprout from Cuthbert and resembes its parent 
in every way except color, which is a rich golden yellow. This 
variety should be in every collection for home use. 

Hansell is one of the earliest red varieties. The fruit is of large 
size and excellent quality while the plants are hardy, vigorous and 
reasonably productive. 

Marlborough is uncertain. Where it will succeed it is a valuable 
market sort, but the quality is inferior. 

Rancocas is valuable because of its earliness. This variety ripens 


before the strawberries are gone, and is a good sort, but not firm 


enough for market. 

Turner is a good sort for home use, but is too soft and rather 
small for market. The plant is exceedingly vigorous and hardy. 
It suckers more freely than almost any other sort. 

Shaffer is the favorite variety for canning. Its color is unat- 
tractive, however, and it is not generally popular in the markets. 
It is of vigorous habit and is one of the most productive sorts we 
have, but is not quite hardy. Because of its value for preserving, 
and the lateness of its season it is well worthy of protection. It is 
propagated by tips like the black caps. 

We have as yet fruited but few varieties of black caps, and do 
not advise their general culture. 

Of those most commonly grown Gregg is perhaps the best. The 
fruit is large, and the plant is vigorous and productive, but is not 


quite hardy. A formidable rival of this sort is ‘-Number 101” . 


received for trial from G. C. Brackett, Lawrence. Kansas. 


SUMMARY. 


1. The essential elements of success in small fruit growing are: 
Suitable location; thorough preparation; the best varieties; the 
application of business principles. 

2. Winter protection of some kind is always advisable. 
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3. Of the older varieties of strawberries tried, the best are 
Bubach, Crescent, Haverland, Sharpless and Warfield, with possi- 
bly Beeder Wood or Michel’s as very early perfect flowering sorts. 
Of the newer varieties Beverly, Dayton, Epping, Gillespie, Green- 
ville, Parker Earle, Princess and Smeltzer are promising. 

4. Of the raspberries thoroughly tried, Cuthbert, Golden Queen, 
and Shaffer are the best for general purposes. The black caps are 
not recommended for general culture. 


NOTES ON PLANT-BREEDING. 
W. M. MuNSON. 


To many people the term ‘‘plant-breeding” conveys an indefinite 
idea of some ‘thobby” which may be attracting the attention of 
experimenters, and the immediate practical value of the work is not 
recognized. To meet the inquiries frequently received, a brief out- 
line of the nature of our work in this direction is given at this time— 
a more elaborate discussion of reasons and principles being deferred 
until a later date. 

There are about 107,000 species of flowering plants, and of these 
4,233 species are known to have furnished fovd for man at some 
time—either habitually or during famine periods. Of this number 
about one-fourth are, or have at some time been, cultivated for 
human food. At the present time there are under cultivation to an 
importaut extent about 300 species. But many of these species 
present varieties almost without number. The apple and pear, for 
instance, have each given more than 38,000 named varieties; the 
potato nearly 1,000 varieties; wheat, 400; corn, 200; cabbage, 
200; pea and bean each, 150, and other species from 10 to 100 or 
more. 

Now the development of this great number of varieties and forms 
has been the gradual outgrowth in many cases of centuries of care 
and selection on the part of man. ‘The apple, the pear, the bean, 
the cabbage, wheat and some others are known to have been under 
cultivation for more than 4,000 years, while most of our cultivated 
fruits and vegetables have been known for from 500 to 2,000 years. 
From the earliest times nature has been producing plants best fitted 
to meet the struggle for existence. Nature develops plants with 
the strongest constitutions and with organs best fitted for self-per- 
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petuation, regardless of other features. It remains for man to 
develop those organs best suited to his needs, regardless of the 
natural requirements of the species, and to supply the environment 
necessary to the preservation of the plant. This has been done 
in some cases to such an extent that the species would be utterly 
incapable of existence if dropped from cultivation. 

Very few plants now cultivated appear worthy of cultivation in 
the wild state. The radish, for instance, in its wild state closely 
resembles the wild charlock—Raphanus raphanistrum—a familiar 
weed througheut New England. The potato in its wild state gives 
hardly a suggestion of the modern White Elephants or Hebrons or 
Burbanks. The tomato, which has come into general use within the 
past hundred years, in its wild state is very small and insignificant, 
closely resembling the cherry tomato now grown mainly as a 
curiosity. 

Necessity is an important factor in directing attention to the food 
value of a given species or to variations in form or habit which may 
be of importance. The continual demand made upon the producer 
for ‘‘something new” impels him to send to the uttermost parts of 
the earth for seeds and cions and plants to meet this demand. 
This interchange of plants and seeds is, from a practical point of 
view, of no small importance, and is deserving of careful study. 
Are seeds and plants grown in Maine better for local use than those 
grown in Massachusetts, New York or elsewhere? The question 
involves the general principle of acclimatization, and, indeed, opens 
a broad field for the study of the effect of climate on the variation 
of plants. | 

From the time of Lindley (1799-1865) many of the best horticul- 
turists have contended that acclimatization does not exist; that 
plants can not be modified so as to be perfectly adapted to condi- 
tions not natural; that ‘‘all plants demand a particular climate— 
and we have no power over the constitution of the plant itself.” 
One reason for disagreement on this point is that the true meaning 
of acclimatization is not borne in mind. ‘The term is confounded 
with hardiness or with domestication. Acclimatization has been — 
defined as the ‘‘state or condition of being inured, by the act of 
man, to a climate at first injurious.” It differs from acclimation in 
that the latteris a natural process wholly independent of the agency 
of man. 

But a slight modification due to changed environment is just as 
truly acclimatization as is a radical change, and at the present time 
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there seems little doubt that acclimatization does occur. The 
change may occur through the modification of the constitution or 
habit of an individual plant or through variation of its offspring. 

There is a very general opinion that a change in the individual 
plant is impossible. The truth can only be determined by growing 
the same plant in different climates. In general, if cuttings be 
taken from a certain plant to two other localities and from thence 
after a period of time, plants be taken to a fourth locality, if 
marked variations are found to have arisen, we must conclude that 
there has been a modification of the individual plant. 

Again, it is well known that peach trees taken from Georgia to 
Virginia blossom several days later than do those of the same 
variety taken from New York or New Jersey. As the peach is 
propagated by buds, it is evident that the same plant has become 
modified in habit. It is not improbable that the same rule will hold 
in case of many if not most of our fruits and vegetables. 

The method by which acclimatization most commonly occurs is 
through variation in offspring. The Russian fruits are illustrations 
in point. These fruits have been bred in a cold climate so long 
that they are much hardier than are other plants of the same species 
as grown elsewhere. The Russian apricot, for example, is simply 
a hardy race of the common apricot—Prunus armeniaca—yet it 
will often stand a temperature of thirty degrees below zero. 

Careful observation of a field of beans or corn or tomatoes after 
a frost will reveal a marked variation in the hardiness of individ- 
uals. By selection from these plants hardier strains may be 
produced. Similar differences in earliness, in habit of growth, in 
quality, etc., may always be seen. 

In other words, no two individual plants are exactly alike, and 
the application of the principles of selection is of the greatest 
importance in building up new and valuable types. The key to the 
whole matter, in the words of Darwin, is ‘‘man’s power of accumu- 
lative selection. Nature gives successive variations; man adds 
them up in certain directions useful to him.” 

The highest step in the improvement of plants—that of cross 
breeding—is of comparatively recent origin. It is the climax of 
all effort in this direction, and to it we must look in our endeavors 
to secure hardy or otherwise desirab'e sorts of fruits and vegetables 
in the shortest possible time. It is in this way that we may hope 
to unite the quality of more southern varieties with the hardiness 
and productiveness of our northern sorts. 
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Any one can perform the mechanical operation of crossing plants, 
but the haphazard uniting of individuals is of little value. To 
breed plants intelligently we must have a distinct type in mind and 
work toward our ideal. In order to do this we must have some 
conception of the effects likely to be produced. The most promi- 
nent effects of crossing, as would be expected, are seen in the 
offspring ; and it is of the greatest importance that care be used in 
the selection of parents. If the parents are very different in char- 
acter the offspring will probably be weak. But the converse is also 
true: A cross between closely related species or races is more 
vigorous than its parent. It is well proved that ‘‘crossing is good 
for the resulting offspring because the differences between the 
parents carry over new combinations of characters or at least new 
powers into the crosses. It is a process of revitalization.”* 

The limits to which cross-breeding is either possible or profitable 
are not yet well understood. As a rule closely related species will 
cross readily while widely different species cross with difficulty ; but 
this rule has very marked exceptions. It seems impossible to cross 
any of the varieties of winter squash—Cucurbita maxima—such as 
Hubbard, Sibley, ete., with varieties of summer squash or with the 
pumpkin— Cucurbita pepo ;—while we feel safe in saying the cucum- 
ber and the muskmelon cannot be crossed. _ 

In selecting parents the question naturally arises as to which 
shall be made the male and which the female parent in order to 
produce certain probable results. It was formerly held that in case 
of a hybrid the female parent gives constitution and vigor while the 
male parent gives form, size, color. etc. But at the present time 
it is generally conceded that the results will be approximately the 
game no matter which is used as the male or the female parent. 

It is not always possible to select our male and female parents at 
will. In other words, reciprocal crosses are not always possible. 
For example, I may cross a yellow bush scalloped squash with the 
summer crook-neck, but I have never yet been able to cross the 
erook-neck with the bush scalloped. Other cases of a. similar 


nature are not infrequent. Why is this failure? Is it due to a- 


constitutional peculiarity ; to the form of the ovarium; to a weak- 
ness of the pollen of the one species or variety, or what may be 


the underlying cause? The question is yet one of the unsolved » 


problems. 


* Cf. Bailey, Cross Breeding and Hybridizing, p. 13. 
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There has long been a warm discussion as to whether on the 
parent fruit there are any immediate external effects of crossing. 
The evidence at hand at the present time would indicate that within 
certain restricted limits there is an immediate visible effect of pollen 
as seen in the pea, the bean and Indian corn. On the other hand 
it is equaily certain that the greater portion of food plants which 
have received special study do not exhibit immediate effects of 
pollen. Thus this question remains another of the unsolved prob- 
lems. Some preliminary notes on this subject and some of the 
other secondary effects of pollination have already been published.* 

In all of the work outlined, the laws of heredity play a most 
important part, and form a legitimate field for investigation. 
Breeders of fine stock are not unmindful of the importance of 
pedigree; and in the vegetable kingdom as well as the animal, 
crossing and seiection, combined with suitable environment and 
intelligent culture—in other words careful breeding—with certain 
fixed types in view afford a field for investigation which is of the 
highest importance in its bearing upon practical agriculture. 

A record of the successive steps in the improvement, of the 
parentage, of each successive generation constitutes the pedigree 
of a given race or variety. In careful attention to the production 
of the foundation stock lies the future value of the race. *‘Pedi- 
gree” is of value as evidence of such care. 

But ‘tblood’’ and selection of parent stock alone are not sufti- 
cient Better individuals demand better treatment, and some 
individuals respond to favorable conditions more quickly than do 
others. So care in rearing is necessary to the maintenance of the 
type after it is reached. 

The field is new and promising. The expense as compared with 
that attending stock-breeding is slight; while the results are more 
quickly known and are far-reaching in their value. 

To insure the best results, however, we must first learn more of 
the laws obtaining in this branch of science; we must know more 
of the relations between cause and effect, that we may proceed 
along the most profitable lines. But in the search after laws we 
may employ plants of economic importance that, perchance, the 
preliminary work may not be without immediate practical value. 

As a pract'cal illustration we may cite the development of a new 
type of tomato which has attracted considerable attention. (The 


* Report Maine Experiment Station, 18)2, pp. 29—58. 
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tomato was chosen for the investigation of certain principles 
because of the rapidity with which results may be obtained.) 

The ideal in mind at the beginning of our work’ with tomatoes 
was a smooth regular fruit of uniform {size and’ early maturity, 
bears in large clusters on a sturdy vigorous plant. To this end a 


Fie. 4—CURRANT TOMATO. 


cross was made between the little Currant tomato (Fig. 4), which 
possesses the qualities of earliness, productiveness. and uniformity ; 
and the Lorillard, (Fig. 5), which is of good size and vigorous 
habit. The resultant hybrid (Fig. 6) was described and figured in 
a former report.* This hybrid was _azain crossed with Lorillard 
for two generations. The prolific habit of the resulting product 


me 
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is shown in plate 1V and a cluster of fruit—natural size—from the 
same plant at plate I. We are now endeavoring by selection to 


Fig. 5—LORILLARD. 


‘*fix” the type, as we have found that further crossing with Loril- 
lard tends to obliterate the effects of the original male parent. 

What then is the ground covered in the general investigation of 
plant-breeding ? 

First—A study of the influence of environment, of the laws of 
heredity and of the principles of selection. 

Second—The application of general principles in the p:oduction 
of new varieties of fruits and vegetables to meet special needs. 


*Rep. Maine Exp. Sta., 1892, p. 68. 
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[FIG. 6B—LORILLARD X CURRANT. 
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Report of Botanist and Entomologist. 
Pror. F. L. Harvey. 


Professor W. H. Jordan: 


Dear Sir—I have the honor to submit herewith my seventh 
annual report as botanist and entomologist for the Experiment 
Station. The correspondence regarding injurious insects and fungi, 
weeds, forage plants and seeds increases rapidly each year. It is 
gratifying to know that the work of the Station is becoming better 
known and appreciated. and that the Station is able to extend its 
usefulness in these directions. As but one-third of the writer’s 
time is given to Station work the correspondence is rapidly 
encroaching upon the hours that possibly could be better employed 
making investigations in the field and laboratory. We fully realize 
that extensive and detailed correspondence must of necessity be 
an important feature of Station work, though it is only by original 
research that new facts can be added to entomological and botanical 
science. We do not desire to limit the correspondence, because the 
specimens received often are most interesting and important objects 
for investigation. 

The duties of the season have been field work, laboratory inves- 
tigations, lectures, preparation of articles for the State papers and 
Science Journals, correspondence and the preparation of this report. 

By invitation of the Gypsy Moth Commission of Massachusetts, 
we visited Malden in July and spent three days in the offices, 
laboratories and field examining the methods used to fight this 
insect and submitted to the commission a report of our impressions, 
In September by invitation and courtesy of Mr. McKeen, we spent. 
two days at Fryeburg examining the area infested by the chinch 
bug. 

Investigations in the laboratory during the season have brought 
to light several species of insects new to entomological science, 
some new habits of well known insects, and additional information 
regarding the life histories and distribution of others. Some new 


&2 MAINE STATE COLLEGE 


fungi and weeds have been added to the State flora. Descriptions 
of some of the new species of insect were contributed to Entomolog- 
ical Journals, as the scope of Station reports is limited to matters 
of economic importance. We were called twice during the season 
to lecture before farmers’ clubs and also delivered fifteen lectures to 
the winter students in agriculture upon Injurious Insects and Fungi. 

Below will be found tabulated the more important plants and 
insects that have claimed attention. ‘Ihese tables are presented 
from year to year, as a record of the most important insects and plants 
claiming attention and are valuable for reference. Specimens new 
to the State, or of special importance are considered in detail and 
illustrated. 

THE Orance RasreLia has been very abundant the past season 
in southern and western Maine doing much damage to quince 
bushes. This fangus is considered in detail in the body of the 
report. 

Tue Pear-LEAF Briicur which in our last report we stated was 
spreading in the vicinity of Portland has appeared this season in 
the Penobscot valley in the vicinity of Belfast and Northport. 

The Prar-twie Bricur (Micrococcus amylovorus, Burrill,) has 
also done some damage about Northport. 

The Brack Kwor continues to be reported and will no doubt be 
prevalent as long as bird cherry, laden with the knots, can be found 
on nearly every farm in the State. 

Inconspicuous HELMINTHOSPORIUM and ComMON CLADOSPORIUM, 
two fungus parasites, feeding upon the juices of the leaves and 
stems of oats, have been found to be the cause of their dwarfing and 
prematurely turning yellow. 

Tue YELLOW Rocket or WINTER Cress, FALSE FLAx or GOLD OF 
PLEASURE and Berterva incana, DC, all plants of the mustard family 
(Cruciferw) have been found in the State. The first two quite 
abundant. The third is mentioned as it is a weed new to the State, 
introduced in 1893 in clover seed. It is associated with Tue 
Dircuotomous CatTcHFLy a weed found in the State the past season 
for the first time and belonging to the pink family (Caryophyllacee) . 

Tue Canapa TuisTLe has been reported as a weed in meadows. 
It should be eradicated as quickly as possible. 

Tue Orange Hawkweerp as shown by the table, which gives 
new localities, is spreading rapidly. 

Tue Fatt DANnDELIon improperly called Arnica is also spreading. 
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Tue WiLp Carrot is also increasing. We saw considerable of 
it last summer in meadows in western Maine. This is a biennial 
and should be pulled by the roots. 

Authemis tinctoria. A relative of the may weed was received 
from western Maine and reported as quite abundant. 

Tue Frax Dopper, (Cuscuta epithymum, Murr.) was found in 
some abundance in a clover field in Bradley. This parasite on 
clover, so far as we know, has not been before reported from 
Maine. 

Tue Common Snow F rea a small blue-black, wingless, jump- 
ing insect found on the snow on warm days in spring was received 
from Mr. McKeen. It sometimes collects on the surface of water 
or is troublesome by getting into sap tubs. These simple structured 
insects are believed by entomologists to be the lowest. They are 
like the earliest insects that were on the earth, the ancesters of the 
varied and complex forms of the present age. 

Tue Sttver Mors (Lepisma) was reported from western Maine. 
This insect belongs to the same order as the snow flea ( Thysanura) 
though quite different in habits. It feeds upon starchy and sugary 
matter and frequents closets and pantries often doing much 
damage. 

THE RING-BANDED SoLpIER Bue was found preying upon the 
larvee of the potato beetle. It is figured in the body of the report. 

THe Erm Tree Bark Louse, Lecanium Carye, Fitch; Var 
Canadense, Cockerell. There is a bark louse of a mahogany brown 
color and hemispherical shell. Itis very abundant upon elm trees all 
over the State and must do much damage. The branches in spring are 
sometimes literally alive withthe young lice. These remain active all 
winter and develop the brown hemispherical scales over themselves 
the following spring. They can be found during the winter months 
as small oblong reddish brown objects lying close to the bark on 
the twigs. The leaves in early summer are often alive with them. 
The eggs are reddish and oblong. ‘The scales are often punctured 
by parasites, probably a species of ichneumon, also a species of 
mite is often found under the scales in great numbers. We have 
had this species under observation every season for the past eight 
and there is hardly an elm tree in the vicinity of Orono but what is 
infested. The scales drop off sooner or later exposing a circular 
wooly patch. We received specimens from Mr. Moore of Presque 
Isle during the season showing its wide distribution. We sent 
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specimens to Mr. Cockerell who pronounces it an undescribed 
variety. Mr. Cockerell has kindly sent us a MSS description 
which we incorporate in the body of the report. 

There has been considerable complaint about an insect that 
destroys the terminal buds of gooseberry canes causing the growth 
of numerous small lateral shoots in a cluster near the ends of the 
branches. The specimens sent us this year and last were not 
accompanied by any live insects, but as the leaves showed numer- 
ous molt skins we concluded it must be the work of Myzus ribes, 
THE GOosEBERRY PLANT-LOUSE. 

Tue Capspace Boutrerety (Pieris rupe) is very abundant in 
Maine and interferes seriously with the culture of cabbage. There 
are various subtances that can be applied to check this pest, but 
none are effectual except arsenical compounds applied as spray, or 
in the form of powder. As arsenic is poisonous it should not be 
applied after the heads are a third grown. 

We receive occasionally a large pale green moth with long tails 
to the hind wings. This is the Luna Motu, a night flying species, the 
larvee of which feeds upon the walnut and hickory and no doubt other 
plants, as it is rather common about Orono and there are no native 

- walnuts or hickories. 

THE OBLIQUE-BANDED LEAF-ROLLER does considerable damage to 
currants and raspberries and other plants of the Rose family. 

We receive the Crecropia Emperor Morus so often that it is 
regarded best to publish cuts of this conspicuous species which 
feeds upon the leaves of apple trees. 

The Cuincn Bue which is found over qu'te a large area in the 
vicinity of Fryeburg has cone quite a good deal of damage annually 
to grass lands after haying for a great many years, It is not 
confined to the intervales about Fryeburg, but it has been reported 
from Bridgton on the east and from the vicinity of Bethel twenty- 
five miles to the north. 

We received specimens of a Hawk Mors known as (Smerinthus 
cerysti) from Mr. A. N. Townes, Winthrop, Me. This is a rare 
species and we mention it on this account. The early stages in its 
life history have never been published. Wesecured a large number 
of fertile eggs and have been able to rear the insects and make 
notes upon all the stages. Prof. Braun of Bangor. and Mr. Ora 
Knight, one of my pupils, have aided in the study. The notes will 
be contributed to some Entomological Journal. The species feeds 
upon the willow and poplar. 
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Tue BurraLto CarreT BEETLE is doing considerable damage to 
carpets in southern and western Maine, and has also been reported 
from Bangor and Belfast. We wrote an article for the Lewiston 
Journal on this insect, which is published in the body of this report. 

The Marte Tree Borer or Beavutirut Ciytus, a common insect 
in Maine, was received from Mr. McKeen and found in Augusta, 
about maple trees. 

The Pea WeEAvEL is very common in Maine. We figured this 
insect in our last report on page 175. This insect can be readily 
destroyed in stored peas by the use of BisuLpHipE of CARBON, as 
recommended for destroying the Bean WeEeviz in our last report on 
p. 176. 

Tue Brown Grain BEETLE (Tribolium ferrugineum, Fab.) was 
received from Mr. Edward of South Paris. The specimens were 
in middlings which were literally alive with them. It is a brown 
insect, oblong in form and about one-eighth to three-sixteenths of 
an inch in length. It frequents neglected grainaries, museums, 
kitchens and storerooms feeding upon both vegetable and animal 
matter. 

Tue Oak Bark BEETLE (Magdalis olyra) was received from Mr. 
Moore of Presque Isle where it was doing considerable damage to 
the foliage of elm trees. So far as we know this species has never 
been reported as an elm tree insect. 

Those insects that require more than a passing notice and record 
are described more fully in the body of the report. 


DIRECTIONS FOR SENDING SPECIMENS 
Will be found in the Annual Report of the Experiment Station, 
1888, p. 194, or in the Maine Agricultural Report, 1888, p. 158. 


CORRESPONDENCE. 

Correspondence regarding injurious insects and fungi is invited. 
Plants and insects will be named whether injurious, beneficial or 
neutral. When of economic importance their benefits or injuries 
will be pointed out and remedies for injuries suggested. 


REMARKS. 

The cuts to illustrate this report were obtained as follows: Fig. 
1, loaned by Prof. Halstead ; Figs. 7, 8 and 9, from J. B. Lippin- 
cott & Co.; Fig. 11, from U. S. Dept. of Agric. ; Fig. 5, loaned 
by Prof. J. B. Smith; Figs. 2, 3, 4, 6 and 12 and Pl. 1, are after 
drawings made by the writer. 
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BOTANY. 
THE ORANGE-COLORED RCESTELIA OR QUINCE RUST. 


Restelia aurantiac1, Peck. 
Order Uredinee. 


The following letters were received during last July, in3which 
were enclosed quince twigs affected by the above fungus. 


East Nortuport, Me., 
July 25, 1894. 
Prof. F. L. Harvey: 

Dear Sir—I enclose a twig from one of my quince bushes, having 
on it apparently some sort of fungous growth. On some of my bushes 
this has appeared numerously. It must be very injurious if allowed 
to grow. Will you please give me your opinion of it? In my 
limited reading on quince culture I have come across no reference 


to such a disease. Respectfully, 
M. B. Wuirtine. 


We wrote Mr. Whiting regarding the nature of the disease and 
below is given his interesting reply: 

East Nortuport, Me., July 31, 1894. 
Prof. F. L. Harvey: 

Dear Sirn—Please accept my thanks for very full description of 
quince disease contained in yours of 27th inst. I knew of the 
rust, but was not before aware that it took the form of an excres- 
cence on the twigs. In this case the cause of infection is undoubt- 
edly to be traced to my cedar hedge, which extends in front of 
house, the quince is growing behind the house and separated from 
the hedge by it. The quince bushes are young, having been set 
only last year. The fungus did not appear until this season. The 
cedar, however, has no fungus on it, and its foliage is almost 
entirely free from rust or those dead, discolored twigs, which I 
presume is rust. I think it may be, as you suggest, that my quinces 
were already affected when I received them, as most of the Geneva, 
New York, nurseries, whence they came, grow arbor vitae. I had 
intended to go quite extensively into quince culture, as I think, 
barring disease, it could be made a success here; but unless I can 
prevent the rust of course it will be useless for me to attempt it. 
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Do you think that the Bordeaux mixture would prove effectual, 
both to cedar and quince? I do not wish to remove my hedge. 


Respectfully, 
M. B. Wuitine. 


We also received through Hon. B. Walker McKeen specimens of 
this same disease accompanied by the following letter from Mr. 
Dennett. 


Nort Berwick, MeE., July 15, 1894. 


Mr. Srecretary—lInclosed I send for your inspection, a growth I 
find upon three quince trees, I bought from New York nurseries, 
and set last spring. One each of three varieties, Fuller, Alaska 
and Meech Prolific. They have started finely, but upon almost 
every twig there is a growth of this kind. I do not understand it, 
for it has never appeared on our Orange and Champions,,that we 
have had growing for years. Do you think it is anything like the 
black knot of plum trees that should be destroyed to prevent it from 
spreading? ‘The trees have started thriftily, but it looks as though 
this would work their destruction. Can you please tell me what 
should or can be done with them? I dislike to destroy them unless 


it shall be necessary. 
Very truly yours, 
Joun A. DENNETT. 


In answer to some questions regarding the occurrence of cedar 
trees near Mr. Dennett’s orchard we received the following, which 
strengthens the belief that the nursery stock was infected. 


Nortu Berwicx, Me., February 5, 18905. 
Prof. F. L. Harvey: 

Dear Sir—In answer to your esteemed note of 29th ult., will 
say that we have no cedar growth in this vicinity within miles of 
us, neither do I know of any cedar ornamental growth or hedges 
about here. The unaffected Orange and Champion were older 
trees which had been set several seasons, this fungus attacked the 
new set quince that I had from New York and New Jersey 
nurseries, (Green’s and Lovett’s,) hardly a twig of which escaped. 
I took the precaution to cut off and burn all the fungous growth and 
if it should appear again this season I will report to you, as it was 
entirely new to me and of which I am entirely unacquainted. 

Very truly yours, 
Joun A. DENNETT. 
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® As this fungus has been very abundant in southern and south- 
western Maine during the past season, and is almost sure to appear 
again, we give for the benefit of all concerned the following account 
of the disease : 


NATURE AND DISTRIBUTION. 


This fuagus has two stages in its life history, which are found 
upon very different plants. The Gymnosporangium or Cedar Apple 
stage, which occurs upon the Red Cedar and Low Juniper, mem- 
bers of the Order Conifere, and is known as Gymmnosporangium 
clavipes, C&P. The Restelia or Rust stage (known as Restelia 
aurantiaca, Peck.) which occurs upon the Sugar Pear, (Amelan- 
chier) Pear thorns (Crategus), Choke Berry (Pyrus arbutifolia) 
and the cultivated quince and apple trees, all plants belonging to 
the Order Rosacez. 

The first stage of the disease is probably as widely distributed 
as cedar trees and has been detected throughout the New England, 
Middle and most of the seaboard Southern States. 

This stage of the disease is the forerunner of the Iestelia or Rust 
stage, which cannot occur without it. The Red Cedar and Low 
Juniper are, therefore, responsible for the occurrence of the Restelia 
or Rust upon quince and appletrees. After the Resieliu has become 
established in quince and apple trees it is probably perennial, thatis, 
the mycelium may live in the twigs and produce spores from year 
to year. 

The spores produced by the Restelia upon plants of the Order 
Rosacez can only grow when they find lodgment under proper con- 
ditions upon cedar trees, and then they produce the gymnosporan- 
gium stage or cedar apples. 

The mycelium of the gymnosporangium is abundant causing the 
twigs of cedar trees to become swollen and much branched and the 
leaves to swell to double their natural size and become pointed and 
spreading. This is well shown in Fig. 1, A, which represents a 
diseased branch with enlarged and pointed leaves and bearing the 
reddish or brownish sporiferous masses. Fig. 1, B, shows a 
normal branch and Fig. 1, C, one of the ovate, two-celled spores 
which is germinating. 


* 
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Fig. 1. A—Diseased cedar twig. B—Normal twig. C—Germinating spore. 


At a distance this disease gives the appearance of birds’ nests in 
the boughs. It is believed to be perennial. 

The Restelia makes its appearance upon the young fruit and 
twigs of quince trees and other rosaceous plants early in the sum- 
mer. It first sends its threads through the host producing orange 
spots in which pimples appear. From the top of these pimples 
short shining white horns (Peridia) are developed which are 
coarsely toothed at the top and contain the bright orange spores. 
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Fic. 2, Quince twig affected by Roestelia. a—Spore enlarged (original). 


Fig. 2, shows a quince twig affected by the fungus; Fig. 2, A, 
one of its spores enlarged. 

The leaves of the specimens received were also affected by 
another species of Gymnosporangium (G. lacerta) which had passed 
its prime. Those of Restelia aurantiaca, Peck, were in their prime 
when received in July. 


REMEDIES. 


1. As this fungus is perennial upon cedar trees it could not be 
killed by spraying with Bordeaux mixture. Possibly if sprayed at 
the time the spores were ripening they might be killed and pre- 
vented from being blown to quince and apple trees. This would 
be practical only upon hedges and ornamental trees. It would not 
be practical to spray forest trees. The rust stage of this disease 
is an internal parasite and has done its worst work when the orange 
patches and excrescences appear on quince and apple twigs, fruit 
or leaves. It would do the quince or apple trees no good to spray 
at that time. To spray early in spring when the spores from cedar 
trees are floating in the air would suggest itself as a preventive 
measure. To spray when the Restelia spores are ripe would prob- 
ably destroy them and prevent the infection of cedar trees. There 
have been no spraying experiments tried with this disease so far 
as we know. 

2. As the galls on cedar trees furnish the spores of this disease, 
all cedar trees in the vicinity of the orchard should be destroyed 
if possible. This would greatly lessen the chances of infection but 
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would not entirely remove the danger, as spores of fungi are some- 
times carried long distances We have seen this rust upon sugar 
pear (Amelanchier) where there were no cedar trees nearer than a 
half mile, and they could be carried much farther. 

3. It is probable that this rust is perennial upon quince and 
apple trees. The disease might, therefore, be introduced upon 
affected nursery stock and be very bad the first season after the 
trees are set. The experience of Mr. Dennett could be explained 
upon the baxis that the Fuller, Alaska and Meech Prolific were 
affected when they came from the nursery, while the Orange and 
Champions escaped because there was no local cause of infection. 
If this supposition is correct the disease ought to disappear next 
season if the fungus is annual, or continue and not spread if peren- 
nial. It is the belief that Restelia spores will not spread the dis- 
ease to other quince and apple trees. We will be much interested 
in the developments at Mr. Dennett’s. ‘There have been no care- 
fully conducted experiments to prove whether the Restelia stage of 
this disease is perennial nor so far as we know to show conclusively 
that Restelia spores (zcidiospores) may not produce Restelia 
directly. Carefully conducted experiments are needed to settle 
these points. 

4, It would be well to cut and burn the twigs bea'ing excres- 
cences before the spores are liberated, and also to destroy all 
affected fruit. 


DISEASES OF OATS. 
Helminthosporium Inconspicuum, C. & E. Var. Britanicum, Grove. 


During the summer of 1893 we received through Mr. Z. A. Gil- 
bert specimens of oat plants which had turned prematurely yellow. 
We were informed that this condition was common in certain por- 
tions of the State. As we were unable to find any fungus at work 
we concluded as the season was wet that it was probably a case of 
malnutrition due to poor drainage and excess of moisture. This 
season the complaint was renewed by Mr. McKeen. The speci- 
mens he sent were found to be badly infested by a species of 
Helminihosporium which we submitted to Mr. J. B. Ellis who 
decided that it was the species named at the head of this article. 
It is described in Saccardo’s Syiloge IV, p. 412. The type form 
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of this species is reported from New Jersey and New York, upon 
living and languishing leaves of Zea Muaydis. The variety is 
reported from Warwickshire England and so far as we know has 
not been reported before from the United States. The conidia of 
our specimens were 40—80x15 m mand 1—4 septate. See Fig. 3. 
Saceardo gives the dimensions 60—100x12x22 m m and 4—5 
septate. The spores of our specimens are somewhat shorter and 
sometimes with less septa. This fungus is no doubt truly parasitic 
and capable of producing the languishing condition of the oat 
plants. In the specimens sent by Mr. Gilbert the disease had not 
progressed far enough to show the spore, masses which were dark 
brown colored and appeared as small dark dots or lines upon the 
leaves sent by Mr. McKeen. 

Specimens taken from an oat field upon the college grounds that 
appeared to be similarly affected yielded, upon examination, another 
fungus known as 

Cladosporium herbarorum (Pers.) 

; The conidia of this species are 
£4 6—20X5—7 mm and without 
2 septa or 2—3 septate. This 
species is almost world-wide in 
distribution and attacks members 
: = £ of several botanical families. It 
Fig. 3. Original. Fig. 1, is described in Saccardo’s Sylloge 
IV, p. 350. The spores are shown much,enlarged in Fig. 4. 

The languishing of oat plants in Maine is, therefore, due to the 
combined action of the two parasites named above. As they are 
both internal parasites we know of no remedy for them. They 
would probably be much worse in wet, warm seasons and on low 
land. 


a _ 
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NIGHT-FLOWERING CATCHELY. 
Silene noctiflora. L. 
OrpDER CARYOPHYLLACEZ: Pink FAMILY. 


This species of catchfly occurs sparingly in Maine in cultivated 
and waste grounds and roadsides. We found quite a number of 
specimens the past season upon lawns and waste ground in Orono, 
probably introduced in grass seed. 

It is a coarse plant from three inches to three feet high, with viscid, 
pubescent leaves. The lower leaves spatulate; the upper lanceo- 
late and pointed. Short, leafy branches, often from the axils of 
the opposite leaves. Flowers in loose cymes, pedicilate, and usually 
bearing a single flower, though sometimes more. The central flower 
of the inflorescence opening first 

Calyx large after flowering becoming ovoid, greenish white with 
ten dark green nerves tending to anastomose, the teeth attenuate. 
Petals creamy white, often with a tinge of pink, bifid. Flowers 
about one-half inch across, bearing a ten-toothed crown, closing in 
the bright sunshine, but open in the shade and on cloudy days. 
Fragrant. Plant annual, though seeds from the early flower- 
ing ones soon sprout, and, we think, often blossom and seed before 
fall. The plate on the opposite page shows a plant reduced about 
one-fifth. (a) Cross section of flower. (6b) Portion; of calyx 
showing the anastomosing veins. (c) A mature capsule with the 
calyx removed showing dehiscence. 


NIGHT FLOWERING CATCHFLY—Silene noctiflora, L. (Original.) 
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THE DICHOTOMOUS CATCHFELY. 
Silene dichotoma, Ehrb. 
OrpDER CARYOPHYLLACEZ: Pink Famity. 


During the past season we have received specimens of the above 
catchfly from the following localities : 


NAME. ADDRESS. KIND OF SEED SOWN. 
IDK Te, DOM osconesssosas Freedom, Me........... Clover, red top and herdsgrass. 
Gustave Bellows .-......... Freedom, Me........... Clover, red top and herdsgrass. 
Deana Ls hbisiibeleagocoonooKdad Freedom, Me. ........ Clover, red top and herdsgrass. 
Frank Johnson..........-.-- Freedom, Me........... Clover, red top and herdsgrass. 
Stephen Larabee........... Dexter; Mere cc. cece. Red clover, alsike, herdsgrass. 
B. W. Mitchell........ BOrETS IDYeSqreny IM eisaScoanosodsoe Red clover, alsike, herdsgrass. 
Horace S. Martin........... Buxton Center, Me....|/Red clover, alsike, herdsgrass. 
1B 186 IUMEM as ososeoobeda sono OrawnGie, WiOsoco000-c0000 Red clover, red top, herdsgrass. 
Nelson W. Adams.......... Turner Center, Me..... Red clover, red top, herdsgrass. 
(Gis lels Cropikel sootscoaadod: coho North Bridgton, Me....|/Red clover, red top, herdsgrass. 


We also learn that this weed has been found at Farmington 
(C. H. Knowlton), East Livermore (Kate Furbish), Hartford and 
North Berwick (J. C. Parlin), and York (E. P. Bicknell ) 

The above shows that this weed is widely introduced in Maine. 
We examined one lot of seed in 1893 that contained over a dozen 
bad weed seeds and among them the seeds of this catchfly. We 
condemned the seed. If wholesale dealers who import from other 
states or countries would receive samples and have them examined 
before purchasing and each wholesale dealer was required by state 
law to submit samples to a state inspector before retailing, the 
introduction of so many bad weeds could be averted. ‘There were 
at Jeast four bad weeds introduced in the State in 1893-4. It is to 
the interest of dealers to offer pure seed and they will probably not 
knowingly sell poor seed. To secure the selection of good seed the 
Station botanist will aid dealers and purchasers by inspecting 
samples submitted. From the record given above it will be seen 
that only one party sowed alsike and that one party who did not 
sow redtop had the weed, and that all who had the weed sowed 


- 
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herdsgrass and clover. The weed was therefore introduced either 
with herdsgrass or clover. As the seed of this catchfly is much 
larger than herdsgrass, darker colored, different shaped and with 
a rough surface, it would be easily detected in herdsgrass, while 
in clover seed it would probably escape detection by the casual 
observer. It was probably introduced with clover. ‘The seed has 
been traced directly or indirectly to a single wholesale establish- 
ment. The seed was sold in 1893 and two years has elapsed and 
the dealer has no samples left and cannot tell where the seed was 
purchased, so it is impossible to trace it outside the State. 

This weed was introduced in seed sown in 1893. It germinated 
that season, lived over winter and bloomed in 1894. After the 
grass was cut in 1893 the young plants of this weed were abundant 
proving it to be a winter annual or biennial. The following letter 
from Mr. Adams gives the facts regarding the introduction of the 
weed which are confirmed by the other correspondents : 


TURNER CENTER, Marne, July 4, 1894. 
Proje we. i ear venir 

Dear Sir-—Last year I purchased enough grass seed to seed 
down an acre and three-fourths. The seed was a mixture of 
timothy, redtop and clover and was sown with barley on one piece, 
and with hungarian grass on another. After the grain and grass 
were removed in the autumn, I saw a great number of plants grow- 
ing with the young grass and I thought they were oxeye daisies, 
judging by the form of the leaf, but when it headed and blossomed 
I found it was something entirely new to me and to every one to 
whom I have shown it. 

I took a plant to Mr. Lyman Abbott, the agricultural editor of 
the Lewiston Journal. He didn't know what it was and never saw 
anything like it before. To-day I saw Mr. Z. A. Gilbert and was 
talking to him about it, and he said if I would send a stalk of the 
plant to you, I could find what it was and all there was to learn 
about it. I have seen fourteen or more stalks growing from one 
root, and the plants on the entire field are as near together as one 
on every square yard and on much of if as near as one on every 
square foot; now I am anxious to know if it will spring up from 
the root after it is cut this year, and if it is a plant that cattle will 
eat after it is cut and cured as hay, and if they will eat it, if it is 
healthful or injur‘ous in case they will eat it. 
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If you can give information on this subject, you will not only 
oblige me, but a great number besides myself who are engaged in 
the same business. I am very respectfully yours, 


Netson W. ADAms. 


DESCRIPTION. 


This species of catchfly introduced from Europe, is closely related 
to the Night Flowering Catchfly already described. It may be known 
by the follownig description : 

Tall, two to four feet high, more or less clothed with hairs, 
often reddish and viscid. Probably winter annual or biennial, 
often over jifteen stems from a single root and dichotomously 
branching toward the top where they bear the one-sided racemose 
inflorescence. Leaves lanceolate or oblanceolate, those at the base 
of the flowers near the ends of the branches, small, reddish, three 
nerved, scarious margined and about half the length of the flowers. 
Flowers short, pediciled, or nearly sessile, about five-sixteenth 
inches long ; calyx, cylindric in flowering, becoming ovoid in fruit, 
the ten bright green nerves which run from the base to the tips of 
the lobes strongly hirsute along the back and with no anastomosing 
veins. Diameter of flowers one-half inch, petals white or roseate, 
obovate, deeply bifid and bearing st the base a two lobed scale 
which with the others form a crown. 

The beautiful seed broadly kidney shaped, light brown, 1.33 
mm. <1.06 mm. Its surface densely covered with elevations 
arranged concentric and radiate from the hilum. Those near the 
hilum narrow, smaller, darker, smooth, bordered and unmarked. 
Outward from the hilum the papillz become larger, more conical, 
oblong, bordered by from 10 to 20 teeth and bearing at the summit 
a round black dot. The teeth of the contiguous papille often 
interlock. 

This species can be told from the other catchfly which we figure 
by its numerous stalks from the same root, its greater height and 
more slender growth, dichotomous racemose inflorescence, nearly 
sessile flowers and the veins of the calyx, which do not have branches 
running across from one to the other. 


TREATMENT. 
This plant is a winter annual or biennial. The seed sown in 


1893 sprouted that year and the young plants lived over winter,and 
after producing flowers and seed in 1894 died root and branch. 
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Of course the best way would be to have seed inspected and 
reject all that contained the seeds of bad weeds. As this is not 
practical at present, farmers will be compelled to sow such seed as 
is offered to them and fight the weed pests that appear. With this 
particular one nothing could be done the first season. If the plants 
are prevented from seeding the second season that is the end of 
them. Some have gone to the trouble of pulling the plants up by 
the roots, believing the roots to be perennial. This was unneces- 
sary, but the tops should be cut to prevent re-seeding. 

Some of the specimens received about the first of August were 
fully seeded and the seed capsules open. If cut in that condition 
many of the seeds would be scattered. The plant should be cut as 
soon as the flowers begin to appear or before. The plant stools 
badly and each stalk bears several flowers and each capsule has 
numerous seeds. A few scattering plants would, if neglected, seed 
a field abundantly. We have had no experience, but doubt whether 
this weed would make hay. Those who have neglected to cut this 
weed carefully or have cut after the seed were ripe may expect to 
see it next season. 


POTATO SCAB. 


Botanists are agreed that this disease of the potato is caused by 
a fungus parasite, Oospora scabies, Thaxter. That the germs of 
a fungus will retain their vitality in the soil for several years. 

That seed free from the disease will produce a scabby crop if 
planted upon soil contaminated with the germs. 

That scabby seed planted upon soil free from the disease will 
produce a scabby crop. 

That probably the disease is modified by the moisture, fertility, 
composition and mechanical conditions of the soil. 

The source of the disease would therefore be either the soil or 
the seed. Conditions could never cause the disease; the germs 
must be present either in the seed or in the soil. To prevent con- 
tamination from the soil potatoes or beets should be grown upon 
new land, that has never grown potatoes, or if upon old soil, that 
which has not grown potatoes for a number of years. To prevent 
contamination from seed it should be selected from a field known 
to have been free from the scab. 

If the origin of the seed cannot be determined then select the 
tubers that appear free from the disease, and soak them for an 
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hour and a half in a solution of corrosive sublimate or Bordeaux 
mixture, to kill any germs present. 


EXPERIMENT. 


To test the eflicacy of treating the seed with corrosive sublimate 
we took some potatoes that were slightly scabby and divided in two 
lots, one of which was treated two hours in a solution of 2 ounces 
to 16 gallons of water, and the other not. A portion of the un- 
treated seed was planted, adjoining on each side of the treated. 
All was fertilized and cultivated thesame. The soil had not grown 
potatoes for four years 

The untreated seed came up before the treated and the tops ap- 
peared more vigorous during the whole season and obtained a 
fourth greater growth, and the weight of tubers was much more. 
All the potatoes were about equally scabby. 


CONCLUSIONS. 


1. That the germs of potato scab will retain their vitality in 
the soil for at least four years, as shown. 

That if the germs are in the soil the treatment of the tubers with 
corrosive sublimate will not prevent the disease, and is apparently 
of no advantage. 

That corrosive sublimate has a poisonous effect upon potato 
plants, depressing their vigor and lessening the yield, when the 
tubers are treated for two hours. (Our observations agree with 
those of Professor Taft, who says (Mich. Expt. Sta. Bull. No. 108) 
that treatment for longer than one and a half hours lessens the 
amount of scab but reduces the yield. 

The only advantage then in the use of corrosive sublimate solu- 
tion is when suspicious seed is to be planted upon nncontaminated 
soil. 

FORMULA. 

Dissolve two ounces of corrosive sublimate in two gallons of hot 
water and then add fourteen gallons more before using. Remem- 
ber that corrosive sublimate will corrode any metal vessel and a 
wooden receptacle should be used. 

Soak the seed in this solution for one and a half hours, dry, and 
it is ready to plant. 
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ENTOMOLOGY. 
THE SNOW FLEA. 


Achorutes nivicola, Fitch. 
OrpEerR TuysAnurRa: Fam. Popurip@. 


Specimens of the above insect were received from B. Walker 
McKeen June 13, 1894. 

This is the blue black insect found in such great numbers upon 
snow on warm winter days, and also at various seasons upon the 
surface of pools. They often congregate by the thousands upon 
tree trunks near the base. Those sent by Mr. McKeen were found 
near the base of an elm tree. These insects hybernate in grass 
about the base of trees and elsewhere, and about the bark of trees. 
On warm days in winter they come out. The name Snow Flea is 
usually applied to the above species though we have found four 
other species at Orono during the winter months uponsnow. ‘These 
and related insects are known by the name of spring tails because 
' by means of a forked appendage attached to the abdomen they are 
able to execute leaps. The color is blue black or dark lead color, 
and the size from one-tenth to one-fifteenth of an inch. 
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THH SILVER FISH. 
Lepisma sacharina, L. 
OrpER THysANuRA: Fam. LEPISMID&. 


We received the following letter from Mrs. Johnson, accom- 
panied by specimens which proved to be the above species. 


Goruam, Me., Aug. 24, 1894. 
F. L. Harvey. 

Dear Sir:—I have sent you three 
specimens of a bug (7) that has been 
troubling me this year. Some time 
in May a beetle, similar in shape to 
the illustration of the carpet beetle in 
this week’s Lewiston Journal, ap- 
peared in the dish closets and on food 
when it was left exposed. Incolor it 
was a silvery gray. It was about a 
third of an inch in length. About 
the first of June they disappeared but 
soon after came in the form of the 
specimens which I have sent you. 
These are in everything — dishes, 
food, clothes, shoes, etc., but I have 
failed to find any real mischief which 
they have done. 

Please write me what they are. 

The buffalo bug is in at least one 
house in Gorham. 

Yours truly, 
Rose C. JOHNSON. 

The species of beetle spoken of was 
probably the common Meat Beetle, 
Dermestes lardarius. 

This species may be recognized by the accompanying cut. The 
insect is of a uniformly dull silvery color, excepting the feet and 
antenne, which are pale yellow. The size is about one-third of an 
inch. Mrs. Johnson has given the habits correctly. ‘*They are in 
every thing.” They are capable of doing considerable damage in 
libraries and wardrobes, by eating the paste from books, and holes 
in fabrics. They are very active. As these insects are fond of 
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starchy or sugary substances, they could be destroyed by poisoned 
sweets. 
This same species has also been reported from Brewer, Me. 


THE RING-BANDED SOLDIER-BUG. 
Perillus circumcinctus, Stal. 
OrpDER HeEMIPTERA. FAMILY SCUTELLERIDZ. 


We received through Mr. McKeen the following letter accom- 
panied by a specimen of the above well-known parasite upon potato 
beetles : 

Bean’s Corner, Me., August 6, 1894. 
Hon. B. W. McKeen, Augusta, Me.: 

Str—I send you herewith a bug that seems to like to stick his 
proboscis into the larvze of the potato beetle and lie back and enjoy 
life as long as there is anything left in the larve. I presume you 
are acquainted with him, but he is a stranger to me. They do not 
seem to be numerous at present. Perhaps you would give his life 
history in one of your bulletins. 

Yours resp’y, 
GusTAVE PEASE. 


This is the first time this insect has been reported to the Station, 
and as we have not observed it in the State, it is desirable that it 
be known and protected as a friend to the potato grower. It is a 
beautiful insect and is sure to attract attention. It may be known 
by the following description. 

Length about one-half inch, width about one-fifth 
inch. Polished dark brown marked with cream 
colored bands as shown in the figure. The thorax 
and scutellum are coarsely punctured. 

Head brown above and yellow beneath, mouth 
parts brown, antennz five jointed, darker toward 
the ends, eyes black and prominent, proboscis four 
jointed, the terminal two black and also the base of 

(Original.) the other two on the under side. 

Thorax arched, polished brown, darker toward the head, bor- 
dered above on the sides and in front by a cream colored band 
which also extends down the middle of the thorax. The pro thorax, 
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below, narrowly bordered with cream color and a narrow line of 
the same color down the middle mesathorax below, with a narrow 
yellow curved line in front of the second legs and down the center. 

Scutellum bordered by a cream colored band. 

Wings.—The hard portion bordered laterally by a cream colored 
band. 

Abdomen bordered by a yellow brown band and down the center 
below a row of four blotches of the same color. The general color 
below, brown, legs brown, the tarse nearly black. The tibia on 
all the legs encircled in the middle by a band of yellow. 

The mature insect enlarged about one-half is shown in Fig. 6. 


THE ELM TREE BARK LOUSE. 


Lecanium Carye, Fitch, var. Canadense, n. var. 


OrpER HeEemiIprERA: Famity Coccip®. 


Extract from a paper, by I. D. A. Cockerell, about to be pub- 
lished in the ‘*Canadian Entomologist :” 


Scale smooth, shiny, red-brown, convex, malleate but not or 
hardly plicate. Length 4, breadth 3, height 2 mm., varying to 
length 5, breadth 4, height 3 mm. (Some Maine specimens 6 m 
m. long.) Removed from the twigs, the scales leave an oval white 
mark. (Nappan scales are paler and more yellowish, also some- 
what smaller. Posterior incision perhaps a little longer; scales 
also rather more tending to be plicate.) Male scale ordinary, 
rugulose. 

With 6 jointed antenne, formula 326154. 3 considerably larger 
than the remaining joints put together, 1 with 2 hairs; 2 with 2 
hairs at its end, one especially long ; 3 with 2 hairs near its end,last 
joint with several hairs, one especially long. (Nappan antennze 
practically the same, but 1 larger; 4 and 5 each show a hair, 6 hardly 
so long, formula 3(126)54. Maine antennz show one long hair at 
end of 3, 2 with 1 very long hair, 2 a little longer than 4, 4 a very 
little longer than 5, 6 a little longer than 2; formula 36245.) 
Derm obscurely tessellated, with large gland-pits. (In Maine 
specimens gland pits frequently in pairs.) 

Femur not much larger than tibia. Tarsus hardly 1-3 shorter than 
tibia; distinctly swollen at base. Claw rather stout, curved at its 
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tip like a faleon’s beak. Digitules of tarsus apparently wanting 
(deciduous?) Digitules of claw large and distinct, extending well 
beyond tip of claw, stem moderately stout, knot large and oval. 
A bristle on end of coxa, one on end of femur and one on end of 
tibia. (Nappan scales show legs much the same, but femur pro- 
portionately longer, tarsus only a little swollen at base; tarsal 
digitules well developed, long, ordinary; digitules of claw short, 
not extending to end of claw; claw stout, nearly straight not 
hooked. Maine examples show coka stout, broader at base than 
its length, with a hair at its tip ; trochanter with a long hair; femur 
longer than tibia, tarsus about 1-3 shorter than tibia; digitules all 
filiform. ) 

Eggs.—(Maine specimens) very pale pinkish. 

Hab.—The types are from Stittsville, about 20 miles from 
Ottawa, Ontario, on U/mus racemosa, sent by Mr. Fletcher. Other 
specimens are from Nappan, Nova Scotia, on elm (Fletcher) and 
Orono, Maine, on elm (Harvey). Prof. F. L. Harvey states that 
it is very abundant at Orono; he has known it for 8 years, and it 
is increasing. The branches are often almost covered with them. 

The Stittsville examples are affected by a coccinellid and by an 
Encyrtid parasite, perhaps a Chiloneuras. 

The species is quite different from the European Lecanium vlmi, 
and is doubtless a native of this country. It illustrates well the 
extreme difficulty of dealing with the American species of Le- 
canium ; which have,perhaps, not succeeded in reaching a condition 
of specific equilibrium since the new developments, which doubt- 
less followed the termination of the glacial epoch. It will be seen 
from the above, that the characters given are quite variable, unless 
we are dealing with three species instead of one—a view which I 
cannot for a moment entertain. While thus convinced that all 
these elm forms are strictly one thing, I have a very lively convic- 
tion that L.ribis, Fitch, is different—a conviction which I feel sure 
would be shared by any one who had seen quantities of both—yet 
it is difficult to point out the precise nature of the difference, apart 
from the smaller size of ribis. Twospecies of Fitch, L. Cynosbati 
and L. Carye have been re-described by Signoret, who shows that 
they have 6-jointed antenne like ribis and Canadense. I have not 
seen authentic examples of either, but the description of L. Carye 
agrees so nearly with our elm species that I place the latter under 
it as a variety.” 
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The above description refers to the bark-louse found so abun- 
dantly upon the elms in Maine and referred to in the introduction 
as The Elm Tree Bark-louse, which Mr. Cockerell describes as a 
new variety. 


THE GOOSEBERRY PLANT-LOUSE. 
Myzus ribis, L 
OrprER HeEemIPTERA: Famity APHID”. 


We have received from Mr. Delano Moore and other parties dur- 
ing the last three years, specimens of gooseberry twigs, in which 
the leaves at the end of the branches had been killed, resulting in 
the development of several short sub-terminal shoots, making a 
terminal dense cluster of short branches and small leaves. Care- 
ful examination of several specimens did not reveal any insect at 
work, nor could we find any evidence that the main shoot had 
been infested by either insect or fungous parasites. There were 
present in several specimens the moult skins of a species of aphis 
or plant-louse, which we presumed had to do with the injury. 

The species mentioned above is known to infest currant and 
gooseberry bushes, causing the leaves to curl and blister, and 
though we were not able to identify the species from the molt 
skins, suspect it is responsible for the injuries. 

To secure the insects for examination it will be necessary to 
search for them earlier in the season. The attention of those who 
have been troubled by these terminal growths on gooseberry bushes, 
is called to the matter. We would like to receive specimens earlier 
in the season. When the terminal leaves begin to show injury. 
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THE OBLIQUE-BANDED LEAF-ROLLER. 
Cacecia rosaceana, (Harris. ) 
OrpDER LEPIDOPTERA: Famity Torrtricip2. 


On June 11, 1894, we received spec- 
imens of the larve of this insect from 
Mr. Charles S. Pope, Manchester, Me. 

Accompanying the specimens were cur- 
FIG. 7. ; ; 5 ; 
The moth of the oblique. ant twigs showing the work of this 
banded, leat-roller. insect. To make sure of the species we 
allowed the larvee to transform. 


This insect is a general feeder having 
been found upon many species of the RosE 
and SaxirraGE families and probably feeds 
upon the leaves of the plants of other 
families. The name leaf-roller applied to 
this insect is derived from the habit the 
larve have of rolling the leaves of the 


food plant into hollow cylinders in which 


Larva and pupa of the live. 
oblique-banded leaf-roller. they 


FIG 


DESCRIPTION. 


This insect may be known in the /arval form by the pale green, 
yellowish green or reddish brown color with the head and top of 
first segment brown. There is a dark green stripe along the back 
and a few smooth dots from each segment bearing a short fine hair. 
The cut, Fig. 8 shows the larvee somewhat enlarged. When full fed 
the larve changes to a chrysalis within the tube in which it lived. 

The chrysalis is shown, Fig. 8. From the chrysalis the bell 
shaped moth shown in Fig. 7 comes forth. 


REMEDIES. 

The clusters of rolled leaves should be pinched and the larvee 
killed if within reach. Spraying with pyrethnum or Paris green 
would kill them. 
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CECROPIA EMPEROR MOTH. 
Platysamia Cecropia (Linn). 
FIG. 9. 


Larve. (b) Cocoon. (c) Moth. 
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THE CECROPIA EMPEROR MOTH. 
Platysamia Cecropia, (Linn. ) 
Orv. LeripopTrerA: Fam. BompBycip”. 


Every season for the last eight we have received either larvze 
cocoons or moths of the above species accompanied by letters of 
inquiry. We have concluded to publish cuts of all the stages of 
this conspicuous insect. Those who wish a description will find it 
in Expt. Station Rept., 1890, p 121. The insect is distributed 
throughout the State as specimens have been received from every 
section. 

Fig. 9 a, represents the larvee full size; Fig. b, the cocoon full 
size; Fig. 9 c, the full sized moth. 


THE CHINCH BUG. 
Blissus leucopterus, Say. 
OrperR Hemiptera: Famiry LyGeip®. 


In company with Hon. B. Walker McKeen we spent two days 
last September in the vicinity of Fryeburg examining the area 
infected by chinch bugs. 

HISTORY. 


By interrogating some of the oldest inhabi- 
tants we learned that this pest,has done more 
or less damage in the intervale lands about 
Fryeburg for at least twenty-five years. It 
does not affect the area infested uniformly, but 
occurs in patches, often skipping entire farms. 
Nor is the infested area the same from year to 
year. Farms infested one season may become 
exempt the next and those not infested one 
season infested the next. Then there are sea- 
Fic.13. CHIXCH BUG, sons favorable for the bugs when the damage 

The short line below done is greater over the entire area and then 
shows naturallength. coasons of minimum damage. The insects do 
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not occur in such hordes 
as they do in the West 
even in the worst in- 
fested farms. Insmall 
fields there were many 
isolated patches of a 
few feet or rods in 
2 extent. Only in oneor 
two places did we find 


Fie. 14. CHINCH BUG, LARVA, PUPA AND EGG. 


aand b, eggs; c, young larva: d, tarsus of same; @é, large continuous areas 
larva after first molt; 7, larva after second molt; g, : 
pupa; h, leg; 7, beak or tubular mouth; j, tarsus of infested. They were 


ere Dee: the worst in the low, 
sandy lands, but were found in some places on the uplands, not- 
ably on the farm of Charles Chandler, Fryeburg Center. 


RECORD OF OBSERVATIONS. 


We began our observations at the farm of Mr. B. B. Woodward, 
N. H., where we found the bugs in abundance, in small patches 
in grass lands. This farm is the southern limit of the infested area 
so far as we know, though they may be found farther south. Pro- 
ceeding north we visited the farms of E. W. Burbank and Henry 
Andrews, where the insects were working in patches. The grass 
was dead and dry in one of these fields and the bugs were abundant 
on the edges of the dead patches extending their depredations. 
We burned over one of these patches to see what would be the 
effect on the bugs, and found that only a few of them were killed. 
They work so deep about the roots of the grass that the heat does 
not reach them. 

At the farm of Charles Chandler, Fryeburg Centre, they were 
working upon the uplands and at George A. Charles’ farm they had 
destroyed the whole field. At the farm of Wilson Webb they had 
been working in a field of corn. They had destroyed the adjoining 
grass land and injured a few rows of corn at the edge of the field. 
We found a large number of dead bugs covered with mold in the 
sheaths of the leaves but was not able to decide that the fungus was 
the cause of their death. 

The fungus proved to be acommon mold and originated, probably, 
in the juices exuded where the leaves were eaten and finally extended 
to the dead insects. So far as we could learn but little damage is 
ever done to corn by this pest. They were doing much damage on 
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John Hastings’ land near the above corn field. At Dexter Walker’s 
there was a fine field of eorn adjoining grassland badly infested. It 
would seem that they do not leave the grass for corn as long as the 
food supply holds out. Mr. A. K. Price had already plowed his 
grass land to destroy the insect. If the bugs are bad the land 
would have to be reseeded and by plowing early and deep, the bugs 
would be buried and destroyed. We called on Mr. Simeon Charles 
from whom we originally received specimens and found his fields 
infested. The most northern place ot their occurrence known to 
us positively is the farm of Albion Wyman, North Fryeburg, but 
we have good reasons for believing they occur about Bethel, twenty- 
five miles further north. They occur throughout East Fryeburg 
and also in Bridgton, the township on the east. We stopped at 
several other places than those mentioned and noticed the work of 
the bugs in several fields as we drove by. The above places men- 
tioned will outline the infested area, which would appear to be 
about seven miles long by about two wide. ‘Those who wish a 
description of this insect will find an account of it in Experiment 
Station Report, 1892, page 124, besides other information historical . 
and remedial. 
REMEDIES. 

In Illinois and other western states where the chinch bug occurs 
in great numbers, over large areas, attempts have been made to 
destroy them by infecting with fungi, the principal one being 
(White Mureardine, Sporotrichum globuliferum, Speg.) 

The results of these experiments have been so uncertain that we 
regard any attempt to control or destroy the pest by this method 
in Maine as time wasted. The fact that the insect works in 
isolated patches makes the problem in Maine a different and difli- 
cult one. In the West the bugs affect the wheat and small grain | 
early in the season and as soon as this is harvested they migrate in 
hordes to the corn fields. In Maine small grain is not grown to 
any extent. Before haying the bugs live on the grass leaves and 
after haying do not migrate but transfer their depredations to the 
roots of the grass, killing everything as they go, remaining in the 
grass land as long as food supplies hold out. They are particu- 
larly destructive to timothy grass lands. Chinch bugs are very 
sensitive to wet weather and are never so bad in damp, rainy 
seasons. 

The following suggestions may prove helpful in checking the 
pest: 
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1. Watch the fields after haying and if the bugs begin to work in 
patches as shown by dead places in the grass then at once spray the 
living grass for a distance of ten feet where the bugs are feeding 
along the edges of the patches with kerosene emulsion. 

2. Should the bugs appear over the whole or the greater part of 
a field there is no hope of saving it but in order to destroy the bugs 
the land should be plowed deep and rolled as soon as possible after 
haying. 

3. So far as possible it would be well to burn grasslands. The 
burning destroys some and the remainder are more exposed during 
the winter to injury. After haying or early in the fall all rubbish 
about the fences and border of the fields should be raked in heaps. 
The bugs will seek the rubbish for winter quarters. The rubbish 
should be burned late in the fall or very early in the spring. 

4. The chinch bug feeds only on plants of the grass family. 
Fields badly infested could be planted to clover, buckwheat, beans, 
potatoes, turnips, etc., and the bugs starved. Frequent rotation 
of grass with the above crops would tend to keep them in check. 


- If by concerted action all of the infested field in the area could be 


turned after haying the same season, it would go far toward 
destroying the pest. Whatever method is adopted there should be 
concerted action. The chinch bug does not travel very much and 
the application of remedial measures and its suppression becomes 
largely an individual matter. No farmer can lay the blame for its 
presence and depredations upon the inactivity of a shiftless neighbor. 


Basie RSLs 
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THE BUPRALO CARPET BEETLE. 
Anthrenus Scrophularie, L. 
OrprER COLEOPTERA: FAMILY DERMESTID#. 


During the last few years we have received letters from the 
western and southwestern part of Maine regarding an insect doing 
much damage to carpets and woolen clothing. Several times these 
letters have been accompanied by specimens, leaving no doubt that 
the pest is the insect whose name appears at the head of this arti- 
cle. This insect is called the buffalo bug in Maine, but in other 
localities is variously known as the carpet beetle, buffalo carpet 
beetle and buffalo moth. 

Perhaps the many common names given to an insect is of little 
importance, but they are confusing and are apt to annoy the 
systematist who insists upon exact use of terms. To the practical 
man the important points are identification; a knowledge of how 
to cope with it, if injurious, and how to utilize its good qualities 
if beneficial. 

This insect belongs to the order Coleoptera, which embraces the 
hard-winged insects called beetles. To call it a ‘‘bug,” which is 
the name belonging to insects like the squash bug (Hemiptera), or 
to call it a ‘‘moth,” which is a term restricted to a portion of the 
scaled winged insects (Lepidoptera) would be entomologically 
incorrect. This insect is properly called a beetle, and in allusion 
to the shaggy appearance of the larvee, and the fact that it injures 
carpets the name Buffalo Carpet Beetle would be appropriate. 


HISTORY AND DISTRIBUTION. 


The insect was first described by Linnzeus in 1758. On account 
of its feeding upon plants of the genus Scrophularia he named it 
Anithrenus Scrophularie. It is now known, however, to feed upon 
a wide range of plants including fruit trees, tulips and roses. 
Though a vegetable feeder by nature it readily changed its dietary 
and in Europe as early as 1779 was known to frequent houses 
and to destroy collections of insects and plants, clothes, furs, 
leather and victuals. It was known in Europe in 1855 as The 
Common Flower Beetle. It is an interesting example of the power 
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some insects have of adapting themselves to new surroundings and 
new food. 

Though known in Europe for over a hundred years, it was not 
detected in America until 13850, when Dr. Le Conte found a variety 
of it on flowers in California. It was, according to Le Conte, 
probably imported during the Spanish occupancy of that country. 
It was on the Pacific coast that it was rechristened ‘‘the buffalo 
bug.” 

In the Eastern states, they were first discovered near Buffalo, 
New York, in 1872, and a little later in Massachusetts. Dr. Hagen 
‘investigated the matter in Boston, and found that the infested 
carpets came largely from a single large carpet house, and he 
inferred that the pest was introduced in imported carpets 

Since its introduction it has spread more or less, and is now 
known in all of the New England states, as far west as Illinois and 
as far south as Washington. In Europe it has not figured as a 
carpet beetle, as carpets are little used, and rugs more common. 
The insect is retiring in his habits and does not thrive in rugs, 
which are frequently taken up and shaken. Perhaps in the grow- 


ing custom in this country of using rugs, housekeepers will find a. 


means of controlling this insect, which is now in many localities 
the greatest household pest. 

We have but little data regarding their introduction or even dis- 
tribution or prevalence in Maine. Nearly eight years ago we re- 
ceived a single complaint, and presume they have been in the 
State for years. They probably came in from the way of Massa- 
chusetts through carpets purchased in Boston. We have had com- 
plaints from Bangor and Belfast, the eastern pgrt of the State. 
This article, we hope, will call attention to the pest and bring 
it to light and help determine its distribution. We will be 
pleased to examine any carpet insects sent us, but be very 
careful if specimens are sent to put them in a tight tin or 
metal box, which should be inclosed in an outer wooden or 
pasteboard box. We would also like to have those who know 
positively that the buffalo carpet beetle is in their neighborhood 
send a postal card to that effect. There are several other small 
beetles that destroy carpets, also carpet moths, and besides other 
harmless small beetles are often found in houses, and are liable to 
be mistaken for this pest. The only safe way is to have the insect 
identified by an entomologist. Prof. Lintner gives a case where a 
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beneficial beetle (a lady bug) was mistaken for the buffalo carpet 
beetle. 
DESCRIPTION. 

Egos—We find no description of the eggs in any work at hand 
and have no specimens to examine. They must be very small, and 
the belief is that they are laid by the female on the carpet or cloth-. 
ing attacked and not in the cracks of the floor, as some suppose. 

Larva—The full grown larva is about a quarter of an inch long, 
dark brown and elcthed with stiff brown hairs which are longer on, 


the sides than on the back and still longer on the extremities. 
These hairs form tufts at the sides and extremeties. The 
posterior end bears three tufts of long hairs and the head a 
bunch of shorter ones. Fig. A shows the back view of the larva 
much enlarged, the real size being shown by the hair line at the 
right. Fig. B shows the under side enlarged. 

Pupa.—-It is shown in Fig. c, enlarged. The real size being 
shown by the hair line at the left. It is brown in color and is the 
quiescent stage in the life history of the insect between the larva 
and the perfect beetle. The larva moults six times at least in 
coming to maturity, and finally the pupa is formed in the last larval 
skin, and after a time this larval skin splits open along the back, 
revealing the pupa from which later the full grown beetle emerges. 
The cast-off larval skins are usually found in abundance, giving 
the impression of a greater number of the pest than really exists. 
The larva are very tenacious of life and will go a long time without 
food. We kept some one time in a tin box for nearly a month 
without food, and they were still alive. When deprived of food 
the growth is slow and the moults more numerous. It is the larva 
that does the mischief. 
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Perfect Insect.—A beetle three-sixteenths of an inch long and 
nearly as broad. The broadly elipical outline is shown in Fig. a, 
which is enlarged, the real size of the beetle being shown by the 
hair line on the left. The beetle is black and white and scarlet. 
The ground color is black with three irregular white bands across 
the wing covers [elytra] and a scarlet stripe down the middle of 
the back widening at three points to meet the three irregular white 
bands. The antennz are black, eleven jointed and bearing a three 
jointed club at the end. The head is black marked about the eyes 
and mouth by a few orange red scales. Under side of the body 
black with red and white scales. The color is variable. Some- 
times the red band down the middle of the back is white and some- 
times the two anterior white bands are confluent, forming a broad 
band of white. 


LIFE HISTORY. 


The beetles begin to emerge in the fall and continue to appear 
during the winter and spring. There is believed to. be but one 
brood in a year, though the time of emergence of the beetles would 
depend upon the conditions of heat and cold and food supply in 
the houses and rooms frequented. In heated houses and rooms 
they would transform more rapidly, while scarcity of food has been 
shown to prolong the life of the larva and increase the number of 
moults. When on the wing they may be found often on window 
panes and in the fall out of doors upon plants of the sunflower and 
figwort families. Though Professor Riley thinks they lay their 
eggs in the house before they leave it we see no good reason why 
they may not, as they do in Europe, lay their eggs and maintain 
themselves out of doors. The beetles soon pair after they merge 
and the eggs are supposed to be laid upon the clothing and carpets 
effected. The eggs soon hatch, if the temperature is favorable, 
and the young larvee attack the exposed edyes of the carpet, cloth- 
ing, etc., often following a single thread or stripe in a carpet for a 
long distance. When mature, in the fall, having moulted at least 
six times, they seek cracks in the floor or other places of conceal- 
ment and transform to the pupa state within the last larval skin. 
The pupee finally ruptures along the back and the beetles emerge, 
completing the round of life. 
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REMEDIES. 


Difficulties. —This is a very difficult insect to exterminate, the 
despair of the shiftless housekeeper and nearly a match for the 
fastidious, uncomfortable ones who are ever upor the alert for the 
last speck of dirt and first indications of insect pests. 

It does not readily yield to the ordinary insecticides like camphor, 
cedar oil, pepper, tobacco, turpentine, carbolic acid and pyrethrum, 
etc. Benzine when properly applied has been found to be the 
most convenient and best remedy. Even with this the most ener- 
getic and persistent measures are necessary. The aim should be 
extermination of the pest in the house, as a few overlooked would 
multiply rapidly and increase the difficulty. 

Precautions.—|a] There are quite a number of carpet insects, 
beetles and moths. The first step should be the positive determi- 
nation of the pest doing damage Learn to recognize the larve, 
pupze and beetles and then wage a ceaseless war against them in 
every stage of their life history. If you do not know the insect, 
or can not decide from the description given above that it is the 
buffalo carpet beetle, then put some specimens in a tight metal box 
and send them to the entomologist of the experiment station at 
Orono, Me., and he will cheerfully name them. 

[>|] Remember that benzine is an inflamable liquid. Do not 
bring a light near it. Do not apply benzine to a room in the even- 
ing when lights are burning or enter a room with a light when it is 
filled with the vapor. It is well enough to keep a room closed 
while the benzine is being applied so it will not evaporate too 
rapidly. The strength of the vapor favors the destruction of the 
larvee and beetles. 

Having decided that you have the buffalo carpet beetle to grapple 
with, then apply the following remedies. 


PREPARATION Of ROOM. 

As the larvee crawl into cracks in the floor and under the base- 
boards to transform, precautions should be taken to fill, so far as 
possible, these hiding places. 

a. Fill the cracks in the floor and the crevices at the bottom of 
the baseboards carefully with a moderately thick mixture of plaster 
of paris and water. This will set hard and prevent their entrance. 
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b. Should the use of plaster of paris be inconvenient or undesir- 
able, then, by means of a hand-atomizer charged with benzine, 
puff the liquid thoroughly into all the floor cracks and crevices 
about the baseboards. It would be well to leave the carpets off a 
few days and make the second application of benzine before put- 
ting them down. 

c. When cleaning house it is best to take up all the carpets at 
once, and thoroughly clean all the rooms before putting any of the 
carpets back. The common way of cleaning one room at a time 
and returning the carpet at once would give the pest a chance to 
fly or craw] from one room to another while the work is going on. 

d. JIthas been recommended to put a strip of tarred roofing 
paper around the border of the room before the carpet is laid. 


This would no doubt help to repel the attacks of the beetles and. 
would be desirable if the odor was not objectionable. The odor of 


napthaline, gasoline and bisulphide of carbon and kerosene make 
the use of these efficient remedies undesirable in the house. A 
tight box filled with the vapor of bi-sulphide of carbon from above 
is used by naturalists to disinfect museum specimens and it could 
be used to disinfect carpets out of doors. It is very volatile and 
highly inflammable. The vapor is very heavy, being two and a 
half times as heavy as air and settles rapidly. 


PREPARATION AND CARE CF CARPETS. 


a. In Europe this beetle is not known as a carpet pest because 
the use of carpets is not common. Rugs which can be taken up 
and frequently shaken are more in use than in this country. Ina 
badly infected house it would be well, if possible, to discard the 
use of carpets for a time and use rugs, taking them up frequently 
and shaking them. A more extreme measure would be to discard 
carpets and rugs for the summer season. If carpets are used they 
should be taken up at least twice a year, thoroughly beaten and 
lightly sprayed with benzine and left out of doors until the benzine 
evaporates. Leaving carpets down the whole season and then 
cleaning them carelessly gives the pest fine chances to increase 
unmolested. 

b. As the larve attack the exposed edges of carpets, they are 
usually found around the border of the room. 

If the depredations of the insect are noticed between the times 
of house cleaning and it is not convenient to take ap the carpet 
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then take a damp, folded sheet or cloth and spread it smoothly 
over the infested spot and iron it thoroughly with a hot iron. 
Allow the iron to remain long enough to generate steam suflicient 
to penetrate the carpet and destroy the insects. If thought desir- 
able the whole room could be so treated but the benzine method 
would prove less laborious. Some leave the carpet untacked and 
turn the edges back occasionally and examine them carefully. 

c. When you buy a new carpet from a local dealer in the 
infested district, or import one from the larger cities, it would be 
well to examine it carefully and spray it with benzine before put- 
ting down. There is no doubt that the pest was introduced in 
‘carpets purchased in the city or cities where the pest has been 
found in the large carpet houses. 

d. The custom of sending carpets to the cleaner has its danger 
as a cleaning house would be very apt to harbor the pest. When 
returned, carpets should be sprayed with benzine before putting 
them down. 

e. Carpet cleaners in the infested district could easily arrange 
to give all carpets a dry hot air or steam bath of from 160° to 200° 
and thus thoroughly disinfect them after they are cleaned. 

-f. Carpets to be stored for the summer should be thoroughly 
beaten, disinfected by spraying with benzine and put into a tight 
box, the cracks of which have been previously sprayed with ben- 
zine. A box can be made tight by pasting paper over the cracks. 
Some line boxes with tarred paper and sprinkle napthaline crystals 
(crysta alba) in the fabric. This is better than camphor gum and 
is a good expellant, is cheap, and leaves no stains or offensive 
odors behind. 

Care of Clothing.—Clothing to be stored should be treated as 
recommended for carpets. Drawers or boxes in which infested 
clothing has been stored should be thoroughly sprayed with benzine. 

Furniture. —Cloth covered furniture should be thoroughly steamed 
or sprayed with benzine. 

If the methods advocated above are carefully applied for two or 
three seasons, even so difficult a pest to exterminate as Anthrenus 
Scrophularice will be compelled to yield. 
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THE OAK-BARK WEEVIL. 
Magdalis olyra (Herbst). 
OrpER CoLEorpTERA: Famity CurcuLionip&. 


é Specimens of the above in- 
: sect were received from Mr. B. 
Walker McKeen and sent him 
by Mr. Delano Moore of 
Presque Isle. They were said 
to be feeding on the leaves of 
elm trees in that region. This. 
Fig. 11. Larva, pupa and beetle of Mag- being a new habit for this 
dalis olyra. species we wrote Mr. Moore 
asking him to send more of the 
insect and some of the leaves upon which it 
was feeding. Here we give a cut of one of 
the leaves showing the nature of the work. 
Mr. Moore writes that this species was also 
very abundant upon hazel bushes in June, 
destroying the leaves. Wesent some of the 
beetles to Dr. Horn, who pronounced them 
the above species. 

Dr. Packard says [in Forest Insects, p. 80] 
that this species infests oak trees, the larve 
living under the bark. We do not know 
whether the larvee attack elm trees or not, 
but possibly this is so, as the perfect beetle 
feeds on the leaves. This species can be 
recognized by the cut and following descrip- 
tion: Color dark reddish brown to nearly 
black, clothed with short lighter colored 
hairs. The base and tips of femora and rest 
Fic. 12. Elm leaf eaten by Of the legs including the antennz pitchy red- 
Magdalis olyra (original). qigh. Length one-fourth to one-third of an 
inch. 

We know no remedy. Should it confine its attacks largely to 
hazel bushes it would be more beneficial than otherwise. 
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THE FALL CANKER WORM. 
Anisopteryx pometaria, Harris. 


When we first began to observe this insect in 1887 it was not 
very abundant about Orono and did no material injury. It gradu- 
ally increased from year to year and in 1893 had become so abund- 
ant as to do much damage to orchards and shade trees. The 
foliage of trees on the college campus and in Orono were so badly 
eaten that it was feared they would die. Forsome unknown reason, 
probably from the increase of parasites that prey upon this species, 
it almost entirely disappeared during 1894 and has given no trouble 
whatever about Orono in the summer of 1895. The insects seem 
to be migrating or passing over the State like a slowly moving wave 
from the north toward the south. Its depredations have gradually 
spread down the Penobscot valley. In 1893 they were very abund- 
ant in Arnold and Prospect and this season (1895) they are doing 
so much damage to the shade trees in Thomaston that a town 
meeting will be called to consider the means necessary to check them. 
Mr. E. P. George, President Thomaston Improvement Company, 
writes that ‘‘canker worms appeared upon a few of our fruit trees 
about four yearsago. They have increased in numbers each year and 
gradually spread to the elms until this year fully three-fourths of the 
eight or nine hundred elms and fruit trees in the village were com- 
pletely infested and deprived of their foliage by the end of June.” 
The trees about Orono were not killed. They no doubt suffered a 
severe shock and the growth for a season or two was greatly checked 
but they seem to have regained their usual vigor. It took the 
worms about five years to reach the period of greatest numbers at 
Orono and if they have the same experience at Thomaston with them 
they will not be so abundant next season. It is well known to ento- 
mologists that insects have gradual periods of increase and then 
suddenly decline. We had a very good example of this in Maine in 
the case of the Forest Tent CaTerpPi_iar, which is fully explained 
by rapid increase of parasites, (see Station Report 1890, page 138.) 


Report of Veterinarian. 
FE. L. RUSSELL. 
TUBERCULIN AS A DIAGNOSTIC AGENT. 


No apology need be offered for a report relating to bovine 
tuberculosis. The importance of the subject is excuse enough. 

Those who are impatient at the amount of attention the subject 
is receiving from all quarters need to realize its importance more 
fully than they do. It is doubtless possible to take extreme ground 
in advocating the importance of tuberculosis from a sanitary and 
economic standpoint, but the general public is so far from realizing 
the true importance of the matter that there is need of even these 
extremists. There is no safety in ignorance or indifference. 
Safety consists in recognizing existing dangers, and adopting the 
most eflicient means of combating them. The world moves; and 
this is true even in relation to medical science and it has been 
especially true during the last ten years. Greater advance has 
been made in our knowledge of the causes of disease during the 
past ten years than in the fifty years preceding. And with the 
increased knowledge of the causes has naturally come a correspond- 
ing knowledge of the means of preventing and of curing disease. 
The magnitude of this progress, and its far reaching results in 
prolonging life and preserving health it is yet difficult to realize. 

The most progressive and enlightened can hardly comprehend it, 
and it is in no way strange that the public that is to be directly 
benefited is somewhat slow to accept facts that are new and 
not well understood. Knowledge must always be in advance of 
practice, and there are never lacking those extremely conservative 
individuals who cling to the old until nearly everybody else has 
acknowledged the value of the new. ‘These individuals have their 
place, no doubt, and act in some measure as a balance wheel, but 
progress is made in spite of them and not with their help. There 
are those even at the present time, who are decrying vaccination 
against small pox and insisting that it does more harm than good 
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but vaccination is almost universally practiced in civilized coun- 
tries in spite of them, and thousands of lives are saved by it. 
Tuberculosis is by far the greatest scourge among diseases that 
has cursed this earth through all the past centuries as far back as 
history extends. As the effects of light, air, food and exercise 
upon the health of the individual have come to be realized many 
lives have been saved, and those sick, even with consumption, have 
been restored to health. But it was with the discovery in 1884 of 
the tubercle bacillus and the establishment of the fact that it was 
the active agent in producing all forms of tuberculosis that the 
foundation was laid for substantial progress in overcoming this 
disease. Whether it will ever be possible to cure a large propor- 
tion of cases is still in doubt, but it has become entirely evident 
that it is possible to prevent its attack. The deep seated convic- 
tions of centuries are not easily changed, and necessary means 
cannot immediately be put in operation. There has to be 
time for the popular intelligence to appreciate the need and 
the advantage to be gained. Considering that only a little 
more than ten years have elapsed since the important discovery I 
have mentioned, was made, great progress has already been made. 
Houses in which consumptives have lived are disinfected, some 
degree of isolation of tuberculous patients is attempted, and the 
food supply is watched that it may not carry disease. That these 
precautions are everywhere or even generally adopted, is not true, 
but they mark a decided advance and give promise of the time 
when, with a more general knowledge of the means to be used and 
greater appreciation of the advantage to be gained we shall have 
laws, well sustained by public sentiment, that will successfully con- 
trol the spread of tuberculosis among man and beasts. When this 
time shall come many years will be added to the average duration 
of human life, and it would seem that the way is prepared for 
bringing about this desired end almost within the next generation. 
The time must come, and should come soon, when every case of 
tuberculosis shall be attributed to gross carelessness or almost 
criminal negligence in not using well recognized and reliable pre- 
ventive precautions. In this regard we wish to deal with a phase 
of the subject that has vital relations to public health, and is also 
vastly important from an economic standpoint. However opinions 
may differ in regard to the absolute relation between human and bovine 
tuberculosis it is generally conceded that tuberculosis of cattle affects 
in some degree the public health, and if it were not for the pecuniary 
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side of the question, there would not be the slightest protest against 
destroying every case of bovine tuberculosis as soon as it could be 
discovered by any available means. Some degree of danger to 
human beings from tuberculous cattle is generally conceded. The 
whole trouble when it comes to disposing of the three or four per 
cent of tuberculous cattle in Massachusetts or the one per cent 
more or less of tuberculous catile in Maine, hinges on the matter of 
expense. It is human lives in the balance with property, and where it 
is my property against some one else’s life, the property consideration 
is apt to outweigh human life. There is a disposition to ignore, or 
make light of the danger and magnify the loss. What is needed isa 
more general appreciation of the danger, which is certainly real, if 
not as extreme as the most radical would claim ; and the pecuniary 
loss from the destruction of a few hundred head of sick and com- 
paratively worthless cattle would have little weight. To entirely 
eradicate human tuberculosis within any given time is impossible. 
We can't and don’t want to use the necessary means; this will be 
a work of generations and almost entirely along the line of pre- 
vention, and the extermination of bovine tuberculosis would be a 
long step in that direction. But with the means now at our dis- 
posal it is perfectly feasible and when rightly viewed I believe it 
will be considered highly desirable to free this country of human 
tuberculosis within ten years. We have simply to destroy the 
comparatively small number of animals that are now diseased, dis- 
infect the places where they are stabled and institute a system of 
periodical inspection that need be neither cumbersome nor expen- 
sive compared to the great end to be gained. Half way measures 
which simply attempt to control must prove more expensive in the 
end and not nearly as satisfactory in the results. I know the 
claim is made that, if all tuberculous cattle were destroyed, it would 
be but a little time before there would be just as many: but this 
does not seem to me reasonable. We know that individuals have 
cleaned tuberculosis out of their herds and kept it out and what is 
possible for an individual is possible for a community of individu- 
als. The same system of inspection that will enable us to get rid 
of tuberculosis in the first place will render it possible to keep rid 
of it. Besides human consumptives will not always be allowed to 
spread disease broadcast and with all tuberculous cattle destroyed 
there would be the chief danger to our herds. 

Until within very recent years when there has been any attempt 
to exterminate bovine tuberculosis there has been an insurmount- 
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able difliculty in the impossibility of discovering cases until con- 
siderable advance had been made. Diseased cattle might remain 
in a herd for years and their true condition not even be suspected. 
Although nearly every state has enacted laws for the purpose of 
controlling or exterm‘nating bovine tuberculosis no apparent head- 
way has been made. There would seem to be as many tuberculous 
cattle now as ever. To be sure no serious attempt has been made 
to thoroughly exterminate the disease in any large territory for it 
has been a recognized impossibility ard it is doubtful if the results 
from the work done have justified the expense, whether they have 
or not is certainly open to discussion. ‘The destruction of an ani- 
mal that has already thoroughly infected her surroundings with 
disease germs and with only a short natural leave of life 
remaining may be of doubtful importance. She has probably 
already done most of the harm she is capable of. With the dis- 
covery of tuberculin and its effects upon tuberculous cattle we 
entered upon a new era. What was before so nearly impossible as 
to discourage effort becomes comparatively easy and it will be 
strange if during the next ten years we do not see more advance 
made in getting rid of bovine tuberculosis by the aid of the diag- 
nostic properties of tuberculin than would have been possible in 
any length of time if dependence had to be placed on a physical 
examination. In regard to the value of the tuberculin test in 
diagnosing tuberculosis there can now be no question. The only 
wonder now is that there should be any opposition to its use or that 
dependence should longer be placed in a physical examination. 
But extreme conservatism or ignorance of the comparative value 
of the tuberculin test probably accounts for it. It is my purpose 


in this report to review some of the results obtained by the use of 
tuberculin as compared with a physical examination. Our own 


experience in the use of tuberculin covers more than three years. 
We have held autopsies on thirty-two cows, heifers and bulls that 
reacted under the test, and, although we claim a fair degree of skill 
in making a physical diagnosis, there were not over ten of these 
animals that we would have condemned from a physical examinatiou 
alone,yet with possibly two exceptions they all exhibited tuberculous 
lesions. In two cases where it was necessary to hold a very hasty 
autopsy by lantern light no lesions were found. At the state college 
of Pennsylvania the college herd was given a physical examination, 
and tested with tuberculin, by two different parties. Only one case of 
tuberculosis was found by a physical examination, and four by the 
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tuberculin test. One cow that seemed to be tuberculous from 2 physt- 
cal examination proved to be suffering from a slight disorder of an 
entirely different nature. Since last October cattle taken to the 
Brighton and Watertown markets have been tested with tuberculin 
by the veterinarian of the Boston Board of Health and destroyed 
at the owner’s loss when found diseased, so it is safe to assume that. 
only apparently sound cattle have been sent there since that time. 
During the first six months over one hundred animals were con- 
demned and the autopsies showed that 79 per cent were tuberculous, 
and of sixty-three beef cattle passed as sound and slaughtered, 
four were found to be tuberculous. Here we have the tuberenulin 
test applied under the most unfavorable conditions upon cattle just 
arrived from a long journey and surrounded by all the disturbing 
influences of an open market, yet the result must be considered 
very favorable to the tuberculin test as compared with any physi- 
cal examination. 

The biologist of the New Jersey Experiment Station, Professor 
Julius Nelson, reports that of the forty-three animals of the college 
herd examined by him, reactions were obtained in twenty-eight 
cases and at the autopsies twenty-five were evidently diseased. The 
other three, one cow and two heifers were apparently sound but he 
says the temperature of these three varied so little from the normal 
that he was in doubt whether they reacted or not, and he killed them 
on mere suspicion. This same herd was subjected to a careful physi- 
cal examination before the tuberculin was used and fifteen animals 
selected as diseased, three of which provedto be sound. Dr. Austin 
Peters in an address delivered in Boston recently assumes as a 
result of his observation that only a quarter or a third of the cases 
of tuberculosis revealed by means of tuberculin would be discoy- 
ered by a physical examination. Dr. Laws of Cornell, a very con- 
servative man, says in a bulletin published a little more thana 
year ago. ‘*When the State aims at a thoroug’ extinction of the 
disease (tuberculosis) in our herds this test (tuberculin test) can- 
not be omitted as itis absolutely essential to success,” and what 
he says in regard to the extinction of tuberculosis from a state has 
equal force when applied to a herd. 

In regard to the effect of tuberculin upon healthy cattle, in a 
recent bulletin Dr. Laws produces testimony based upon his own 
experiments and those of the United States Bureau of Animal 
Industry that shows, as far as these experiments go that the injec- 
tion of a test dose of tuberculin into a healthy cow, even if repeat- 
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ed several times, has no appreciable effect upon the productiveness 
or health of the cow. This has also been the experience of nearly 
all who have applied the test. Cows that have been tested suffer 
from the same troubles that affect other cows and there is no 
ground for connecting these troubles with the test that has been 
made. 

In Bulletin No. 42 of the Vermont Agricultural Experiment Sta- 
tion the history of tuberculosis in the Vermont State College herd 
is given. The first of January, 1894, all but two animals out ofa 
herd of thirty-three were in apparent health. These two had been 
in an unthrifty condition since coming from the pasture in the fall ; 
tested with tuberculin twenty-four animals reacted and the post 
mortem confirmed the test. Two animals that failed to react were 
killed and showed no disease. In the same bulletin it is stated 
that the station veterinarian during the first six months of last 
year made over a thousand injections of tuberculin and two hun- 
dred and twenty-two animals were found diseased. Two hundred 
and twenty of these were slaughtered and found tuberculous. 
Nothing is said about the other two. This is a very remarkable 
record and does much to confirm the value of tuberculin in detect- 
ing tuberculosis. Most of these cases were found in two badly 
infected herds and of six hundred and sixty-two animals tested, 
only thirty-nine cases of tuberculosis were found. In Bulletin No. 
27 of the Massachusetts Hatch Experiment Station Dr. J. B. 
Paige gives the results of his experience with tuberculin. The entire 
college herd was destroyed at different times, the last of them in 
January, 1894. At this time thirty-two animals were killed, 
twenty-five of these reacted under the tuberculin test and were 
found to be tuberculous. The other seven were sound. Of the 
twenty-five tuberculous animals in no case had the physical symp- 
toms so developed that by any ordinary examination a diagnosis 
of tuberculosis could have been made. Among the conclusions 
with which Dr. Paige closes his bulletin are these : 

‘‘The diagnosis of most cases of this disease by physical exam- 
ination is impossible.” 

‘*That in tuberculin we have an exceedingly delicate and reliable 
test for tuberculosis ” 

‘*That in tuberculin we have the only means by which we can 
eradicate tuberculosis from among our cattle.” 

We might go on to almost any length in giving the results of the 
use of tuberculin in detecting diseased cattle, and they would all 
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give testimony in the same line as this already given. Many thou- 
sands of cattle have been tested in this and other countries by hun- 
dreds of different men and the results have been surprisingly 
uniform. The most unfavorable results we have been able to find 
any record of were those obtained by the Boston Board of Health 
at Brighton and Watertown. We have already noticed the condi- 
tions were not such at these places as to warrant us in expecting 
satisfactory results, but they were in a large measure satisfactory, 
certainly much better than could have been obtained by a physical 
examination. 

The following is from a bulletin by Dr. E. P. Miles published 
by the Virginia Agricultural Experiment Station. 

“The laws necessary to control the disease (tuberculosis) in 
bovine animals and lessen the mortality in man may be briefly 
stated as follows: ; 

Ist. The most important of all, the establishment of a state 
board of health, one member of which shall be a qualified veterin- 
arian. ; 

2d. The appointment of a qualified state veterinarian, who shall 
be an ew-officio member of the State Board of Health and work 
under its direction. 

3d. A liberal appropriation placed at the disposal of these 
officers, in order that they may effectually carry out their work. 

4th. The establishment of publiv abattoirs, and compelling the 
slaughter of all animals for meat at these places. 

5th. Providing for veterinary inspection of all animals slaugh- 
tered for meat; also veterinary inspection of all public dairies. 

6th. The provision of some means to compensate owners of all 
condemned animals. 

7th. A law empowering the State veterinarian to order the des- 
truction of all condemned animals. 

8th. The provision of county hospitals for indigent tuberculous 
people. 

9th. Compulsory disinfection of all premises that have been 
occupied by tuberculous people or animals. 

10th. Compelling the disposal of the carcasses of all tubercu- 
lous animals by cremation. 

11th. Prohibiting tuberculous people from attending public 
gatherings in closed buildings. 

With these laws in force, tuberculosis can be practically stamped 
out. 
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Science is arrayed for the battle; all that is lacking is the 
declaration of war on the parts of the states and government.” 


APPENDIX. 


The following report on the prevention of bovine tuberculosis was 
presented to the Massachusetts Veterinary Association, and after 
thorough discussion and revision, it was finally adopted by the 
association at a meeting held on November 28, 1894. 

Realizing the importance of preventing the extension and con- 
tinuance of bovine tuberculosis among our dairy herds, the Massa- 
chusetts Veterinary Association has prepared the following brochure 
in the hope that it may assist in spreading information on the pre- 
vention and eradication of this disease. 

In referring to tuberculosis the following questions are often 
asked by stock owners: (1) How shall the occurrence of tubercu- 
losis be prevented in a healthy herd, and (2) how shall tuberculosis 
be eradicated from a herd that is already diseased ? 

In considering these questions it should be borne in mind that 
while it is a fact that, no matter how unhealthy the surroundings, 
bovine tuberculosis cannot exist without the presence of the bacillus, 
yet it is equally a fact that the germ requires a suitable soil for its 
development, and that a favorable condition of the body for the 
development of tuberculosis frequently results from hereditary pre- 
disposition, unsanitary surroundings and the injudicious management 
to which dairy cattle are so often subjected. It follows then that 
anything that tends to undermine the health of the dairy stock 
should be avoided and a continual effort made to strengthen and 
build up the constitution of the dairy cow. 

The following recommendations are made to stock owners to 
prevent the occurrence of tuberculosis in a healthy herd: 

1. As far as possible owners should raise their own stock and 
endeavor to improve tbe constitution of the herd by breeding only 
from animals that are strong constitutionally and known to be free 
from any tuberculosis taint. 

2. When practicable all farmers should own a bull. They 
should restrict its use to their own cows, and not allow it to come 
in contact with other stock. 

3. Allow no strange animal to come in contact with the herd 
without first making sure by tuberculin test (which is now recog- 
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nized to be the only practical method of diagnosis) that they are 
free from disease. 

4, Never buy from infected or suspicious herds. 

5. Never purchase a cow with a cough or abnormal breathing, 
lumpy or diseased udder, swollen joints, or with a tendency to 
scour or bloat. 

6. Overcrowding in barns should be avoided. Provide as much 

air space as possible, allowing at least 1,000 cubic feet for each 
animal. 
7. Pure air and abundant sunlight are essential to the preserva- 
tion of health in animals. Windows hinged at the bottom and 
dropped slightly inward at the top may be utilized for light and 
ventilation. In this way the air is directed upward, thereby pre- 
venting a current of cold air on the cattle. 

8. In fair weather cattle should be in the open air as much as 
possible. 

9. All barns should be kept as clean as possible. They should 
be sprinkled before being swept, and in consequence of the irritat- 
ing and infectious character of the dust of stables in which tuber- 
culous animals have been kept, sweeping should always be done 
while the cattle are in the yard. 

10. In consequence of the danger to cattle from consumptive 
expectorating in and around barns, no consumptive person should 
be allowed to have charge of or come in contact with the dairy 
cattle. 

11. Do not keep manure in the cellar. Better have no cellar, 
but where one exists it should be well drained, well lighted and 
well ventilated. 

12. Manure sheuld be frequently removed from the neighbor- 
hood of barns. 

13. The barn yard and its surroundings should be well drained 
and free from standing water and filth. 

14. Early breeding, late and continuous breeding, as well as 
excessive and injudicious feeding and milking, are all frequent 
predisposing causes and should be avoided. 

With reference to the eradication of the disease in herds already 
affected, it is reeommended that a thorough examination of the 
herd be made, using tuberculin test. 

All animals found diseased should be slaughtered and the 
remaining animals retested at intervals. The thorough disinfection 
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and renovation of all infected barns is imperative and good drain- 
age, light and ventilation should be secured. 

Where these conditions cannot be obtained it would in many 
cases be more economical and satisfactory to build new stables, 
always observing the recommendations suggested for healthy herds. 


ATE, BURR, M.D. V., 
Jas. By Parc, DL VoUSi, 
Joun M. Parker, D. V.S., 


Committee on Tuberculosis, 


In a bulletin lately published in the United States Bureau of 
Animal Industry, the following methods of disinfection are recom- 
mended : 

(a) Corrosive sublimate (mecuric chloride,) one ounce in about 
eight gallons of water (one-tenth per cent.) The water should be 
kept in wooden tubs or barrels and the sublimate added to it. The 
whole must be allowed to stand for twenty-four hours, so as to give 
the sublimate an opportunity to become entirely dissolved. Since 
this solution is poisonous it should be kept covered up and well 
guarded. It may be applied with a broom or mop and used freely 
in all parts of the stable. Since it loses its virtue in proportion to 
the amount of dirt present, all manure and other dirt should be first 
removed and the stables well cleaned before applying the disinfec- 
tant. After it has been applied the stable should be kept vacant 
as long as possible. Before the animals are allowed to return it is 
best to flush those parts which the animals may reach with their 
tongues to remove any remaining poison. 
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Bulletins Issued in 1894. 


BULLETIN No. 6. 


FRUIT CULTURE—VARIETIES. 


By far the most important branch of fruit growing in this State 
is that of orchard culture. Soil and climate seem especially adapted 
to producing apples of the highest quality and appearance, while 
rocky hillsides, unfit for the general operations of agriculture, are 
often found to produce the finest fruit. Pears and plums receive 
but little attention except in isolated localities, while cherries are 
still more neglected. 

The rapidly increasing number of visitors to our State during 
the summer months, with the consequent increased demand for 
fresh fruits and vegetables opens a home market for horticultural 
products which is very encouraging. It therefore seems advisable 
that the Experiment Station should obtain and disseminate such 
information as shall be most helpful in building up the several 
branches of horticultural work. 

As is well known, Maine apples have a world wide reputation 
for quality and beauty. It remains for us to plant such varieties 
as are likely to prove most valuable; to give the best possible 
culture to our orchards ; to prevent, so far as possible, the attacks 
of diseases and insect enemies; and to sort and pack our fruit 
honestly. 

Plum growing, which formerly received considerable attention, 
especially in the Penobscot valley, is again being undertaken in 
certain sections of the State. It is a remarkable fact, however, 
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that nearly seventy-five per cent of the plum trees reported in 
reply to recent inquiries, are grown in Aroostook county. If plum 
growing can be made profitable in those sections of the State 
where winter protection of the trees is absolutely essential, there 
would seem to be no good reason for its neglect in other sections 
which have equally good soil, far more favorable climate, and more 
available markets. ‘The most serious enemy of the plum grower 
is the Black Knot, and it is only by concerted action on the part 
of growers that this disease can be held in check. In New York 
and some other important plum growing regions, stringent laws 
have been passed for the protection of the fruit growers, and it is 
hoped that in the near future similar action may be taken by our 
own legislature. 

Smal) fruits, especially currants and gooseberries do not receive 
the attention their importance demands. Both of the fruits named 
delight in the cool, moist climate afforded by our high latitude and 
proximity to the ocean, while they are easy of culture and are 
always in demand at good prices. Strawberries, too, coming as 
they do after those from Massachusetts and New York are out of 
the markets, and just as the people are flocking to our summer 
resorts, offer a promising field to the enterprising fruit grower. 

With the above facts in mind, the subjoined list of varieties 
(condensed from a catalogue of the fruits of the State which will 
be published in full in our annual report) is sent out as the first of 
a series of short bulletins on fruit growing; methods of culture ; 
enemies and diseases of fruits; and the varieties best suited to 
different sections of the State. 

The widely varying conditions existing in different parts of the 
State render a general statement as to the value of any given vari- 
ety for the State only approximately correct. Varieties which may 
be of merit in the southern portions of the State are not sufficiently 
hardy for the middle and northern counties. On the other hand, 
some sorts considered specially valuable in Aroostook county, are 
unknown in York. 

The following schedules of varieties for the different sections 
named, are presented after carefully considering the recommenda- 
tions of leading fruit growers in those sections : 

For Aroostook, Piscataquis, Northern Somerset, Penobscot and 
Washington counties : 

AppLes.—Alexander, Dudley’s Winter (North Star,) Fameuse, 
Hayford Sweet, Oldenburg, Yellow Transparent, Wealthy and the 
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Hyslop and Lady Elgin Crabs. The number of varieties tried and 
found wanting would form a much longer list. 

Prars.—Only the most hardy will succeed. Fulton, Eastern 
Belle, Nickerson, and Vermont Beauty are suggested. Pears have 
not as yet been grown to any extent. 

Piums.—Damson, Green Gage, Moore Arctic, Smith’s Orleans. 
Of these, Moore Arctic is by far the most valuable, though not of 
high quality. 

Smati Fruits.—Agawam blackberry, Cuthbert and Tyler rasp- 
berries; Fay and White Grape currants and the Houghton goose- 
berry lead. 

Many other varieties, both of orchard fruits and of small fruits 
are under trial for this northern region at the present time, and the 
results obtained will be reported in due season. 


For Oxford, Kennebec, Waldo, and the southern counties : 

Appies.—Baldwin, Ben Davis, Gravenstein, Hubbardston, 
Jewett Red (Nodhead), Mother, Northern Spy, Oldenburg, Red 
Astrachan, Rhode Island Greening, Tallman Sweet, Yellow Belle- 
fleur. 

Prars.—Angouleme, Anjou, Bartlett, Clapp’s Favorite, Law- 
rence, Louise Bonne of Jersey, Sheldon. 

Piums.—Bavay, Imperial Gage, Lombard, McLaughlin. 

Cuerrizs.—Black Heart, Downer’s Late, Governor Wood, Early 
Richmond, English Morello. 

RaspBerries.—Cuthbert, Golden Queen, Shaffer, Gregg. 

BLACKBERRIES.—Agawam, Snyder. 

Currants.—Fay, Versailiaise, Victoria, White Grape. 

GoosEBERRIES.— Downing, Houghton, Smith. 

STRAWBERRIES.—Bubach No. 5, Crescent, Haverland, Sharpless, 
Wilson. 

Grares.—Concord, Green Mountain, Hartford, Moore’s Early, 
Worden. 


The above named varieties are the ones most commonly grown 
at the present time. It is believed that many of these varieties 
(especially of the small fruits) will soon be superseded by some 
of the newer introductions, even as the Hovey strawberry, Knevett 
raspberry, and Dorchester blackberry have given place respectively 
to the Crescent, the Cuthbert and the Agawam. 

A catalogue of all the varieties known to be cultivated in the 
State with a concise description and the approximate value of each 
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will be published in our annual report for 1893. A copy of this 
report will be sent to those requesting the same. 


W.M. MUNSON, 


Horticulturist. 
Maineé State COLLece, 
Orono, Mz., Jan. 8, 1894. 


BULLETIN No. 8. 
SPRAYING EXPERIMENTS. 


Spraying with some solution of copper as a protection from the 
attack of apple scab is coming to be looked upon as a necessity 
by many of the more progressive orchardists. During the past 
three seasons the writer has been engaged in solving some of the 
problems incident to this work. The results, so far as obtained, 
have been detailed in the annual reports of the experiment station.* 

The principal work of the present season was a comparison of 
the effectiveness of different mixtures. ‘The failure of certain 
trees, set apart for that purpose, prevented reaching more definite 
conclusions regarding the best time for spraying. 

The materials used in the work here mentioned, were as follows: 

1st. Modified eau celeste.—2 lbs. copper sulphate, 2 1-2 lbs. 
carbonate of soda, 1 1-2 pts. ammonia and thirty-five gallons of 
water. 

2nd. Bordeaux Mixture.—6 lbs. copper sulphate (Blue Stone), 
4 lbs. fresh lime, dissolved separately, then mixed and diluted to 40 
gallons. 

3. Bordeaux Mixture and Paris Green.—Same as No. 2 with 
addition of Paris green in the proportion of 1 lb. to 250 gallons. 

Ath. Paris Green.—1 lb. Paris Green in 250 gallons water. 

The season was very dry and the trees were much freer from scab 
than in previous years. ‘That there was marked benefit from the 
treatment is, however, shown in the accompanying photographs of 
fruit from contiguous trees and also in the table. 


*Rep, Maine Exp. Sta., 1891, p. 112; 1892, p. 92. 
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The above figures are the average results obtained from an 
examination of the fruits of;three trees of each class. Much of the 
fruit classed as ‘‘slightly scabbed” in our examinations, hence not 
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considered in the above figures, would grade as ‘*No. 1” fruit. As 
is well known, however, the fungus grows rapidly after the fruit is 
packed, hence the rigid adherence to our arbitary distinction. 

As shown by the table, the best results were obtained from the 
use of a combination of Bordeaux mixture and Paris green—a fact 
which would indicate a possible fungicidal value for Paris green. 
That this value is slight, however, was shown by some trees sprayed 
with arsenite only. 

The modified eau celeste, while less effectual than Bordeaux 
mixture in preventing scab, was also found to injure the foliage 
unless used with caution. The fruit also was made somewhat 
rusty, the epidermis apparently being injured by the ammonia. 

The relative value of the different materials used may best be 
iliustrated by the following diagram, the shaded portion represent- 
ing the per cent. of fruit free from scab: 


1. Not sprayed. 
2. Eau Celeste. 


Bordeaux Mixture. 


(s\) 


4, Bordeaux Mixture 
and Paris Green. 


A Brier RETROSPECT. 


For the benefit of those who have not received previous reports, 
it may be well to give a brief resume of the results obtained from 
three seasons’ experiments. 

We have seen that apple scab is caused by a parasitic fungus 
which attacks the leaves and young twigs as well as the fruit, and 
that the growth of the tree may be seriously checked. Spraying 
the trees with certain compounds of copper has been found an 
effective means of holding the disease in check,—the increase of 
salable fruit, as a result of spraying, often amounting to 50 per 
cent. 

Indications point strongly to the value of spraying early in the 
season, before the blossoms open, and of repeating the application 
four or five times during the season. 

The best results have been obtained from the use of Bordeaux 
Mixture, prepared as follows: 

6 pounds copper sulphate (Blue Stone), 
4 pounds quick lime, 
40 gallons water. 
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Dissolve the copper in a pail of hot water; slake the lime in 
another vessel ; mix and dilute as above for use. 

Farmers are advised to club together in the purchase of appa- 
ratus and chemicals, thus reducing expense. 

Necessary chemicals may be obtained in large quantities of : 


Weeks & Potter Co., Boston. 
Eimer & Amend, 205 Third Ave., New York. 
W.S. Powell & Co., Baltimore, Md. 


Most of the materials may be purchased in small amounts at 
the local drug store. 
Force pumps and other apparatus for spraying may be obtained 
of any of the leading manufacturers, as: 
Field Force Pump Co., Lockport, N. Y. 
Gould’s Manufacturing Co., Seneea Falls, N. Y. 
W. & B. Douglass, Middletown, Conn. 


The most satisfactory nozzle we have used is the ‘‘McGowen,” 
manufactured by John J. McGowen, Ithaca, N. Y. Our second 
choice is the ‘‘Climax,’’ manufactured by the Nixon Nozzle and 


Machine Co , Dayton, O. 
W. M. MUNSON. 
Marne State CoLieces, 
Orono, Me , March 1, 1894. ; 


BULLETIN No. 9. 
TOMATOES. 


Much of the work with tomatoes during the past season was ir 
continuation of experiments previously undertaken, and related 
principally to methods of culture. The following condensed notes 
will indicate in a general way the conclusions reached. 

1. Liject of Early Setting :—Duplicate lots of plants were given 
the same treatment early in the season. One lot was removed to 
the field May 23, the other a week later. The first lot was severely 
checked by frost May 27, but in spite of this fact the plants 
recovered and there was practically no difference in the yield of the 
two lots. The slight variation found, was in favor of the early set 


plants. 
Conclusion :—Indications still point to the value of early setting 


of tomato plants. 
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2. Value of Pot Culture:—The importance of careful handling 
of tomato plants has previously been emphasized by the writer. 
During the past season a test was made as to the value of growing 
plants in pots previous to setting in the field. Twelve plants of 
each of four varieties were transferred from the seed flats to thumb- 
pots, later to 3-inch, and then to 4-inch pots, and to the field June 
1st. Duplicate lots were handled in boxes in the ordinary manner 
on the same dates. 

In every instance the plants handled in pots produced a larger 
number of fruits and a greater total weight of the product than 
those from boxes ; but the individual fruits were slightly smaller. 

Computing the yield per acre on the basis of the weight of fruit 
picked previous to October 1st, aud considering the plants placed 
five feet apart each way, we found for the first three varieties, a 
difference of more than 29 bushels each, in favor of the pot grown 
plants. This difference at 75 cts. per bushel, (none of our fruit 
sold for less than 60 cts. per bushel, and early in the season we 
received $1.75 at wholesale,) would amount to $21.83 per acre, a 
sum far in excess of the cost of pots and expense of handling. 

Conclusion ;—There appears to be a marked increase in the pro- 
ductiveness of plants handled in pots previous to setting in the 


field. 


3. Individual Variation :—Very often a new variety is recom- 
mended, or a particular method of culture is advocated, because 
excellent results have been obtained for a single season. The 
danger of drawing conclusions from such limited experience, was 
pointed out by the writer last year. when it was found that ‘‘in no 
case were the results from duplicate tests uniform.”* 

Duplicate lots of each of three varieties of tomatoes were grown 
during the past season. All of these were given the same treat- 
ment in the house, and were planted side by side in the field, 
receiving the same culture. The results obtained, bear out our 
former conclusions to such an extent, that the results of certain 
methods of culture undertaken, are withheld for further verification. 

The weight of individual fruits was practically uniform, but the 
variation in number of fruits, and in the consequent weight of the 
product, was very marked. The date of ripening was also variable. 

Conclusion :—The individual variation of plants of any given 
variety is often such as to obscure any effects of different methods 


* Rep. Maine Exp. Sta. 1892, p. 64. 
t Rep. Maine Exp. Sta. 1892, p. 65. 
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of culture, and render conclusions drawn from a single season’s 
work very unreliable. 

4.° Crossing :—The work of developing a tomato which shall be 
of sufficient earliness to be profitable as a market crop in those 
sections where the seasons are short, was detailed in our last annual 
report. Selections and further crosses were made the past season 
with interesting and promising results. 

The Lorillard- Peach cross showed a less marked increase over 
the pure Lorillard in number of fruits, than was the case in the 
first generation. In the second generation, the influence of the 
male parent on the character of the fruit was shown by several 
individuals which assumed the form and the rough skin of Peach. 
The Jgnotum-Peach cross showed a similar falling off in the second 
generation,—the difference amounting to nearly 44 per cent. 

5. Varieties :—The tomatoes were started in the forcing house 
March 27. All varieties were given the same treatment while in 
the house, and were transferred to the open field June 1st. The 
first ripe fruits were found July 25, on Golden Ball and Long 
Keeper. Two days later one or more fruits were gathered from 
Aristocrat, Great B. B., Ithaca and Maule’s Earliest. 

On October 1st, when the season was practically ended, the 
following varieties were found, in the order named, to have been 
the most productive: Golden Ball, Improved Peach, Maule’s 
Earliest, Burpee’s Climax, Lorillard, Ithaca and Belmont. Opti- 
mus, which was the most productive sort grown last year, stood 
ninth (or dropping the first two varieties, which are of value for 
amateur culture only, seventh) in the list the present season. 

The large late varieties, such as Belmont, Buckeye State and 
Stone, decayed very badly late in the season. The same is true 
to a certain extent of Ignotum, Matchless and Optimus. 

Maule’s Earliest and Burpee’s Climax were both much smoother 
than is usual with very early sorts and are promising. 

Ithaca and Long Keeper deserve the credit given in previous 
reports. 

Lemon Blush failed to blush and was consequently inferior to 
Golden Queen. 

Buckeye State, Royal Red and Stone, while of merit as individual 
fruits, are all too late for our short seasons. Ponderosa will also 
be discarded for similar reasons. 

Terra Cotta was of very unsatisfactory quality and is not a firmly 
fixed variety. 
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Great B. B., in spite of its name, is a fairly good variety. It 
decayed badly late in the season. 


Summary OF Tomato Nores, 1893. 


1. The conclusions of former years as to the value of setting 
tomato plants as early in the spring as possible are confirmed. 

2. Plaxts handled in pots previous to setting in the field are 
more vigorous and productive than those not so handled,—a fact 
which may be of great importance to the commercial grower. 

3. Individual variation is often such as to render the work of 
any one season unreliable. 

4. The productiveness of any given variety may be largely 
increased by crossing with some of the smaller less valuable sorts. 
But this increased productiveness may be partially or wholy lost in 
a few years even if good culture is given The variety will quickly 
‘¢run out.”’ 

5. It seems possible that seeds from plants grown under high 
culture in the house, may give better results than those from plants 
not so treated. 

6. By combining the Lorillard-Currant hybrid with the Lorillard, 
the size has been fully doubled and the quality much improved ; 
but there has been a reduction in the number of fruits produced. 

7. Of the newer varieties, Burpee’s Climax, Maule’s Earliest and 
‘‘B. B.” (Brinton’s Best) were among the most promising. Buck- 
eye State, Ponderosa, Royal Red and Stone are too late for our 
climate. Lemon Blush lacked its distinguishing characteristic, and 
Terra Cotta was of inferior quality. 

W. M. MUNSON. 


MAINE STATE COLLEGE, 
Orono, Mz., March 15, 1894. 
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BULLETIN No. 10. 
CAULIFLOWERS. 


The cauliflower is a vegetable highly prized by many, but is too 
seldom met with in the home gardens of our State. Possessing 
many of the good qualities of the cabbage, it is to a certain extent 
lacking in the peculiar rank flavor which renders the former dis- 
agreeable to many people. The delicate qualities of the cauliflower 
are, however, frequently disguised or lost through failure of the 
housewife to familiarize herself with the best methods of serving. 
For this reason we send with this bulletin directions for cooking the 
cauliflower, condensed from material kindly furnished by Miss 
Anna Barrows, School of Domestic Science, Boston.* 


1. Culture:—In a general way the culture is the same as for 
cabbages. Larly varieties should be started in the house or hot bed 
as soon as the first of April. Handle as needed and set in the open 
field as early as possible—say the 20th of May, setting the plants 
about two by three feet. 

The best soil is a rich, moist, but well drained loam. Like the 
cabbage, the cauliflower is a gross feeder and demands intense 
culture. If growth is stopped, from any cause, the heads are 


* Directions for Cooking the Cauliflower.—A cabbage or cauliflower, unless taken 
directly from the garden, is much improved if so placed that it can absorb water 
through its stalk for 12 to 24hours before cooking. Soaka cauliflower, head down, 
in cold salted water for an hour before cooking, to draw out any insects that may 
be concealed. A small cauliflower may be cooked whole and should be placed in 
the kettle with the flowerets up, as the stalk needs most thorough cooking. A 
large head should be divided into six or eight sections. Cookin a kettle of rapidly 
boiling salted water to which may be added one-fourth of a level teaspoonful of 
soda, (the soda aids in softening the woody fibre). The kettle should be skimmed 
occasionally while the vegetable is cooking; or, to save trouble, some prefer 
tying the cauliflower in a thin cloth. Anagate or porcelain lined kettle is prefer- 
able to iron, which is likely to discolor the cauliflower. The odor is less notice- 
able if the kettle is left uncovered; the water may also be changed to dispel the 
odor. A cauliflower should be tender after twenty to thirty minutes of rapid 
boiling. If overcooked it appears soggy and water-logged. 

A good cauliflower, well cooked, requires little additional flavor besides salt 
and good butter. Some, however, prefer the addition of grated cheese. The 
eauliflower may also be served as a garnish for meats, in sauces, soups and is ex- 
eellent cold asa salad. Many prefer it with a thick cream sauce. 

“Cold boiled cauliflower is very good fried plain in butter or breaded and fried, 
or mashed and fried like oyster plant, with the addition of an egg and a palatable 
seasoning of salt and pepper.” 

The last paragraph is from Miss Corson’s Practical American Cookery. Many 
other hints may be obtained from this and other leading guides to cookery. 
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liable to ‘‘button,” or form small sections interspersed with leaves, 
worthless for market purposes. 

Frequent cultivation is necessary and it is probable that in case 
of very dry weather about the time of heading, irrigation would be 
a profitable means of securing a crop, at least for home use. When 
the heads are about three inches across, the outer leaves should be 
brought together and held in place by means of a piece of twine or 
raffia, that the heads may be well bleached. 

2. Jafluence of Harly Treatment of Plants.—The question as to 
the value of handling the plants in pots previous to setting in the 
open field, was considered with reference to the number of heads 
produced. Four varieties were used in the test with the following 
results : 

In two instances there was a difference of twenty per cent. in 
favor of the plants grown in pots. One variety gave the same 
number of heads in each case, but the plants from pots were two 
or three weeks earlier than the others. The fourth variety gave a 
slight difference—about seven per cent.—in favor of the box 
treatment. Doubtless any benefit that might arise from handling 
plants in pots would lie in the more uniform rate of growth 
secured. 

Conclusion.—Indications point to an increased percentage of 
marketable heads as a result of handling cauliflower plants in pots 
during the early stages of growth. 

3. Effects of Trimming.—The practice of reducing the amount 
of foliage at the time of removal to the field received attention 
the past season. ‘The foliage of one lot of each of five varieties 
was reduced by one-half, while duplicate lots were left without 
trimming. 

As a rule, the per cent. of heads formed was greater from plants 
not trimmed. There was practically no difference in the earliness 
of the two lots, nor was there a marked difference in the size of 
the heads. 

Conclusion.—Results obtained will not warrant us in commend- 
ing the practice of trimming cauliflower plants severely at time of 
setting in the field. 

4. Vurieties.—Nearly all of the more important varieties of 
cauliflower were grown in our gardens the past season for purposes 
of comparison. As was expected, great variation was found in 


the different varieties and strains of the same type, as regards 
10 
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earliness, percentage of heads formed, and the character and 
quality of the heads. 

Nearly all of the earliest varieties produced a high percentage of 
marketable heads, while the late sorts were anything but satisfac- 
tory. Of the whole number of varieties grown, sixteen produced 
more than seventy-five per cent of marketable heads, while with 
eight varieties every plant produced a good head. Most of the 
late varieties were checked by the dry weather and showed a 
tendency to ‘‘button,’’ or go to seed. 

The following field notes concerning some of the more important 
varieties were made: 

Alabaster (Johnson & Stokes).—Said to be a sport from Dwarf 
Erfurt (see below). A small, early variety, of erect habit, thus 
permitting of very close planting. 

Autumn Giant (Thorburn).—A very large, late variety of 
excellent quality. Should not be started so early as most other 
sorts 

Best Early (Burpee’s Best Eur’y, Burpee) —Small, but one of 
the earliest and surest heading varieties. 

Dwarf Erfurt (Thorburn).—Takes its name from the city of 
Erfurt, Germany, where cauliflowers are extensively grown. One 
of the most popular early varieties. Several strains were grown 
the past season, of which the best seemed to be Thorburn’s Extra 
Early. 

Early Danish (Farquhar).—Of the Erfurt type; forming a 
medium sized head, very firm and good. One of the best. 

Early Paris (Thorburn, Farquhar).—Moderately vigorous, with 
long stem and of spreading habit. Leaves covered with heavy 
bluish white bloom, giving the variety a characteristic light shade. 
Heads of fair size but lacking in solidity. 

Giant Purple (Childs).—A large late variety; very attractive 
when growing and of excellent flavor, but when served its color is 
objectionable. 

Imperial (Landreth).—A medium sized, pure white variety; of 
spreading habit, heads not sufficiently firm. 

Kronk’s Perfection (Farquhar).—A very fine strain of the Erfurt 
type. Of medium size, early, uniform, and in our plantation was 
among the best. 

Landreth First (Landreth).—Of vigorous, erect habit, but hav- 
ing a short stem. Heads of medium size, white, and rather 
remarkable for uniformity. One of the best. 
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Livingston’s Earliest (Livingston).—One of the earliest. Small 
but uniform in date of maturity—a valuable consideration in a 
market variety. 

Long Isiand Beauty (Gregory). A valuable second early sort. 
Only two cuttings were necessary, and every plant produced a 
marketable head. 

Prize Earliest (Maule).—Three weeks later than some of the 
other early sorts. Not satisfactory this season. 

Snowball (Early Snowball, Thorburn).—A moderately vigor- 
ous variety forming small but very solid heads. From this type 
many valuable strains have been derived. One of the most valu- 
able of these is the next mentioned. 

Thorburn Gilt Edge (Thorburn).—Not quite so vigorous as the 
parent, the leaves being slightly smaller and very dense, while the 
stem is shorter Heads small but of good form and solid. Usually 
one of the most reliable. 

Vaughan’s Danish Snowball (Vaughan).—Differs little from 
Snowball mentioned above. Very early and apparently a sure 
header. 

Algiers, Italian Taranto, Late Dutch, London, Nonpareil, Stadt- 
holder and some others, while producing very good individual 
heads, were not reliable the past season, but will be given further 
trial. 

SUMMARY. 


1. The general treatment of the cauliflower is similar to that 
required by cabbages. Thorough and frequent cultivation are 
essential. The outer leaves should be brought together and tied a 
few days before cutting, that the heads may be well bleached. 

2. Handling plants in pots before setting in the field increased 
the percentage of marketable heads. 

3. Trimming plants at time of setting is of doubtful value. 

4. Early varieties are, as a rule, more certain to produce a sat- 
isfactory crop than are the later sorts. 

d. The earliest varieties grown the past season were: Burpee’s 
Best Early, Dwarf Danish, Kronk’s Perfection and Livingston’s 
Earliest; closely followed by Alabaster, Landreth’s First, Long 
Island Beauty and several strains of Snowball. All of these varie- 
ties produced a high percentage of marketable heads. 


W. M. MUNSON. 


MaIne State CoLuece, 
Orono, Me., April 1, 1894. 
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BULLETIN No. 11. 
CORN AS A SILAGE CROP. 


The report of the Station for 1891, pp. 41-46, gives a summary 
of three years’ work in testing the relative production of food 
material by various fodder and root crops. It appeared that the 
large variety of corn known as Southern White produced the 
greatest amount of digestible dry substance per acre, excelling 
root crops, Hungarian Grass and other varieties of corn. Since 
1891 a comparison between varieties of corn has been continued. 
This has been done because the corn crop is an important one to 
Maine dairymen and because the problems connected with its 
growth in Maine are local in their nature and cannot be solved by 
experiments in other states, excepting possibly New Hampshire 
and Vermont. 

The most common question asked in this connection is, Which 
are the most profitable varieties to grow, the large, which mature 
only in a latitude south of New England, or the smaller, which 
complete their growth in this climate ? 

As set forth in the report previously mentioned, the proper test 
of productiveness is the yield of digestible dry matter, the gross 
weight of crop or even of total dry matter being deceptive because 
of differences in the water content and in digestibility. All effort 
has been directed, then, towards ascertaining the actual growth of 
digestible material in the several cases. One other point has 
necessarily been considered, viz.: The relative value of a pound 
of digestible material in the crops compared. ‘This latter com- 
parison can most safely be made by feeding experiments, and this 
has been the method used. 

The study of the corn crop has been conducted in 1892 and 
1893 in much the same manner as in previous years, only some- 
what more comprehensively. The results secured are concisely 
stated in the accompanying table, all intermediate data, such as 
size of plots and yield per plot, being omitted. The figures for 
the three years previous are stated for the sake of comparison. 
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COMPARATIVE YIELD OF SOUTHERN CORN AND MAINE FIELD CORN, AS GROWN 
IN MAINE. 


YIELD PER ACRE. 
= 
oo Digestible 
ze Dry substance. |/dry substance. 
BE | 
i E 
Ow 
a || | e || | 
Crop of 1888. BOSE tt epee ere eae ee 
Southern corn. ......--...- icreihiese 26,295 | 12.30 | 3,234.3 65. | 2,102.3 
Mane Beeld COLD . 202-26: cecsccsstece 14,212 || 17.4 2,472.9 || 70. | 1,720.5 
Crop of 1890. 
Southern corn..... iWearnoonoesbceLce 32,950 14.94 4,922.7 69 3,396.7 
Maine field corm ............... = «- 15,300 15.84 2,415.9 71 1,715.3 
Crop of 1891. 
Sutera Goytisaccocosscononcecodooc¢ 46,340 13.46 | 6,237.4 61. 3,804.8 
Hileman tell Cosel Geeoceoconeecacccees 28,080 13.55 3,804.8 73 27171 .d 
Crop of 1892. | 
Southern corn, Field 1.............. 37,320 14.67 | 5,474.8 64. 3,003.9 
Southern corn, Field 2............-. 34,320 | 14.15 | 4,927. 64. 3,153.2 
Maine field corn, Field 1 500 22,490 20.90 4,700. || 78. 3,666. 
Maine field corn, Field 2........... 29,400 18.64 5,480. || 76. 4,164.8 
Crop of 1893. | 
Southern corn, Field 1..... BOUIC ONO 39,066 15.45 6,035.7 || 65.* 3,923.2 
Southern corn, Field 2............6. 26,660 16.58 4,420.2 || 65.* 2,873.1 
Maine field corn, Field 1...... 500 27,780 25.43 7,064.4 70 4,945. 
Maine field corn, Field2...-....... 18,610 19.50 3,328.9 || 70 2,540.2 
| 
Southern corn, 7 trials.......... . ....- 
Nilestieneten pec cobescoteoecccs sooucooge 46,340 16.58 6,237.4 || 69. 3,923.2 
LIFE Hc GoscccossonbcundoacuLpoce 26,295 | 12.30 3,234.3 || 61. 2,102.3 
Riv Crae Onis nicitcce tee atiactsice saeae ene 34,761 14.50 | 5,036. || 65. 3,251. 
Maine field corn, 7 trials.........-0... 
Nila hI. Gocacacnccanoanoocere aooe 29,400 | 25.43 7,064.4 i8 4,945. 
AMUN yee orn ele tu ees ees 14,212 13.55 | 2,415.2 || 7 1,715.3 
MeeGrdie (2st e ees. nuiccn ees 29,969 18.75 | 42994. || 73. | 3)076. 
i i | 


* The average of previous years. 


The foregoing figures show a large variation in production in 
different years, under conditions other than the season, quite 
uniform. This variation is not alone in gross weight of crop, but 
in dry matter as well. The largest quantity of dry matter pro- 
duced in any case during the five years is nearly three times that 
yielded by the smallest crop. This is in part due to manuring and 
cultivation and in part to the character of the season. 

Had these experiments been discontinued after 1891 the out- 
come would have been decidedly favorable to the large variety of 
Dent corn, but in 1892 and 1893 the relation of yield has been re- 
versed and the smaller variety of Flint corn has taken the lead. It 
is probable that another five years’ series of comparisons would 
furnish a somewhat similar experience. 
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The general outcome for the five years is slightly favorable to 
the large variety of corn if we consider only the yield of digestible 
dry matter. But when we take account of the fact that in the one 
case an average of five and one-half tons more of material have 
annually been handled over several times, we are led to conclude 
that the smaller, less watery variety of corn has really proved the 
more profitable. It is significant, also, that the largest yield of 
dry matter in any instance has been from the small variety. 
While the Flint corn grown in this State is not capable of storing 
so much dry substance as the large varieties of Dent corn, under 
circumstances equally favorable for both, the latter cannot in this 
latitude reach anything like maturity, and so loses the advantage 
of that period when growth is most rapid. 


SUMMARY. 


(1). The average weight per acre of the green crops for five 
years were: Southern Corn, 34,761 lbs.; Maine Field Corn, 
22,269 lbs.; difference, 11,492 lbs., or nearly five and three- 
fourths tons. 

(2). The average dry matter per hundred pounds was nearly 
one-third more in the Maine Field Corn, the relation being 
Southern Corn, 14.50 lbs.; Maine Field Corn, 18.75 lbs., or as 
100 129: 

(8). The Maine Field Corn proved to be the more digestible, 
the relation for dry matter being: Southern Corn, 65 per cent; 
Maine Corn, 73 per cent., or as 100: 112. 

(4). The average pounds of digestible dry matter per hundred 
pounds of green corn have been: Southern Corn, 7.25 lbs. ; Maine 
Field Corn, 13.69 lbs., or as 100: 189. 

(5). The average yield of dry matter per acre has been: 
Southern Corn, 5,036 lbs.; Maine Field Corn, 4,224 lbs. 

(6). The average yield of digestible dry matter has been: 
Southern Corn, 3,251 lbs.; Maine Field Corn, 3,076. 

(7). The yield of digestible dry matter has averaged 175 lbs. 
more with the Southern Corn. To offset this if has been necessary 
to handle annually five and three-fourths tons more weight. 

(8). The largest as well as the smallest yield of digestible 
matter in a single year has come from the Maine Field Corn. 

W. H. JORDAN. 


Marne StaTeE CoLiece,  ) 
Orono, Mz., April 2, 1894. f 
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SECOND SERIES. 


POTATOES. 
A CoMPARISON OF THE TRENCH SYSTEM WITH ORDINARY CULTURE. 


A few years ago considerable interest was aroused by the 
accounts of wonderful yields of potatoes obtained by a method 
of culture known as the Rural New Yorker trench system. The 
system derives its name from the fact that it was first used at the 
trial grounds of the Rural New Yorker and was advocated by the 
editor of that paper, Mr. E. S. Carman. 

The system consists essentially in planting the tubers in trenches 
five to seven inches deep and twelve to fifteen inches wide, the 
bottoms of which are well pulverized; covering to the depth of 
about two inches; then applying any desired amount of fertilizer 
in the trench, after which the trenches are filled so that the surface 
shall be level. 

Now it has been the practice of the writer for several years to 
plant in furrows, applying fertilizer broadcast over the surface of 
the ground; for there is little doubt that the old custom of * hill- 
ing” potatoes is worse than useless,—it is positively injurious to 
the crop on dry soil. It has seemed doubtful in view of the fact 
that the roots of the potato extend in all directions, filling the 
whole space between the rows, whether placing the fertilizer in a 
trench only could be as rational or in practice as satisfactory as 
the other method. 

In the paper referred to and also in a book recently published, * 
the statement is made that ‘‘ In every trial the land laid out in 
trenches, whether with or without fertilizer or manure, has largely 
outyielded that planted according to the old method of hills or 
furrows.” 

In an issue of the Rural New Yorker of recent date is a detailed 


* The New Potato Culture, p. 35. 
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account of a comparison of the two methods as conducted on the 
grounds of the originator of the trench system. From this trial 
the following conclusions were drawn: ‘‘ There isa difference of 
the total yield per acre of only one half bushel (.49) in favor of 
the trenches but of the marketable potatoes there isa difference 
of over seventeen bushels per acre in favor of the trenches. 


‘* The yield of small potatoes (unmarketable) of the furrows is 
16.79 bushels per acre greater than that of the trenches.” * 


The work of this station, planned without the knowledge that 
similar work was being undertaken elsewhere, is detailed below. 


Ona piece of sandy loam, having a southern aspect, alternate 
rows of the variety named below were planted three and one-half 
feet apart—one being ‘‘ trenched,” the other planted in an ordin- 
ary furrow. The rows trenched were plowed about a foot wide 
and eight inches deep, after which the soil in the bottom of the 
furrow was loosened and. pulverized, some of the earth being 
worked back into the furrow. The ‘‘ seed,” cut to two eyes, was 
then planted one foot apart in the row. The pieces were covered 
to a depth of about two inches when a complete fertilizer at the 
rate of one thousand pounds per acre was scattered in the trenches, 
and the trenches were filled. 

The other rows were simply plowed, the seed pieces dropped and 
covered, when the same amount of fertilizer as before was scat- 
tered on the surface. As soon as the young shoots appeared above 
the surface a smoothing harrow was used and thorough culture was 
given until about the middle of July, when the vines covered the 
ground sufficiently to keep the weeds down and serve as a mulch 
for themselves. 


The comparative results are shown in the accompanying table: 


* Rural New Yorker, Oct. 14, ’93, p. 683. 
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AGRICULTURAL EXPERIMENT STATION. 3 


TRENCH SYSTEM VS. ORDINARY CULTURE OF POTATOES. 


of 
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43 si) 3 
ml = 25/38 | 
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& ~ 5 ah tet ices! Hi 
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VARIETY AND Ss os oie es ee 55 
SYSTEM. ss =) 2 s5| ag a 
=n > Ey 2 Ag| Sa5| 3% 
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bee = = = a=} oH 
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EARLY ROSE :— ; 
No.1. Furrow...| 58 87 51.03 7.84 D.6 234.4 34.6 
Trench... | 61.48 Da.24 8.24 5.0 244.8 37.9 
No.2. Furrow...| 80.60 | 71.00 | 9.00 | 69 | 327.7 | 41.5 
Trench...| 79.23 68.72 10.51 6.1 317.4 48.5 
CRANE’S JUNE :— | 
No.1. Furrow...| 69.90 62.00 7.90 6.0 286.2 36.3 
Trench...| 66.30 54.81 11.49 Deo Daal 52.9 
No.2. Furrow...| 70.19 58.45 11.74 5.9 269.6 54.1 
Trench...| 71.57 61.04 10.53 5.8 282.1 48.5 
HEBRON :— 
Furrow...| 64.15 59.12 5.03 5.4 271.7 23.2 
Trench...| 74.07 65.16 8.91 5.4 300.8 41 


In every instance duplicate lots produced contradictory results. 
The first lot of Early Rose gave a greater yield from the trench— 
the difference being nearly ten bushels of marketable tubers per 
acre. The second lot reverses these figures, so far as the market- 
able tubers are concerned, but the increased number of small 
potatoes makes the total yield practically the same with the two 
methods of treatment. 

The first lot of Crane’s June gave a difference of thirty-three 
bushels of marketable tubers per acre, in favor of the furrow; 
while in the second lot the trench produced at the rate of twelve 
busliels per acre more than the other. 

In each instance above mentioned the number of marketable 
tubers per hill was slightly smaller in the trenches and the weight 
of individual tubers was somewhat greater. On the other hand, 
with one exception, the small tubers from the trenches exceeded 
in weight and number those from the furrow. 

Hebron, from the trench was superior to the same variety from 
the furrow. The number of tubers per hill was the same but the 
individual tubers from the trench were so much superior as to 
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be equivalent to an excess of 29 bushels per acre over the other. 

It will be seen that these facts are, in a measure, opposed to 
conclusions concerning the system which have heretofore been 
published. We would not, however, condemn the method without 
further trial; though itis but just to say that certain parties 
quoted as obtaining specially marked results from the trench 
system have discarded this method in general practice. 


Conclusion :—It is questionable whether the results obtained 
will justify the extra labor involved in practicing the trench 


system of potato culture. In our trials the past season duplicate | 


lots in every instance produced contradictory results. 
W. M. MUNSON. 


MAINE STATE COLLEGE, 
Orono, Mz., May 1, 1894. 
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BULLETIN No. 12. 
POTATOES. 
A COMPARISON OF THE TRENCH SYSTEM WITH ORDINARY CULTURE. 


A few years ago considerable interest was aroused by the accounts 
of wonderful yields of potatoes obtained by a method of culture 
known as the Rural New Yorker trench system. The system derives 
its name from the fact that it was first used at the trial grounds of 
the Rural New Yorker and was advocated by the editor of that 
paper, Mr. E. S. Carman. 

The system consists essentially in planting the tubers in trenches 
five to seven inches deep and twelve to fifteen inches wide, the bot- 
toms of which are well pulverized ; covering to the depth of about 
two inches; then applying any desired amount of fertilizer in the 
trench, after which the trenches are filled so that the surface shall 
be level. 

Now it has been the practice of the writer for several years to 
plant in furrows, applying fertilizer broadcast over the surface of 
the ground ; for there is little doubt that the old custom of ‘‘hill- 
ing’’ potatoes is worse than useless,—it is positively injurious to 
the crop on dry soil. It has seemed doubtful in view of the fact 
that the roots of the potato extend in all directions, filling the 
whole space between the rows, whether placing the fertilizer in a 
trench only could be ds rational or in practice as satisfactory as the 
other method. 

In the paper referred to and also in a book recently published,* 
the statement is made that ‘‘In every trial the land laid out in 
trenches, whether with or without fertilizer or manure, has largely 
outyielded that planted according to the old method of hills or 
furrows.” 

Tn an issue of the Rural New Yorker of recent date is a detailed 
account of a comparison of the two methods as conducted on the 
grounds of the originator of the trench system. From this trial 
the following conclusions were drawn: ‘‘There is a difference of 
the total yield per acre of only one-half bushel (.49) in favor of 
the trenches but of the marketable potatoes there is a difference 
of over seventeen bushels per acre in favor of the trenches. 


* The New Potato Culture, p. 35. 
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‘“*The yield of small potatoes (unmarketable) of the furrows is 
16.79 bushels per acre greater than that of the trenches.”* 

The work of this station, planned without the knowledge that 
similar work was being undertaken elsewhere, is detailed below. 

On a piece of sandy loam, having a southern aspect, alternate 
rows of the variety named below were planted three and one-half 
feet apart—one being ‘‘trenched,” the other planted in an ordinary 
furrow. The rows trenched were plowed about a foot wide and 
eight inches deep, after which the soil in the bottom of the furrow 
was loosened and pulverized, some of the earth being worked back 
into the furrow. The ‘‘seed,” cut to two eyes, was then planted 
one foot apart in the row. The pieces were covered to a depth of 
about two inches, when a complete fertilizer at the rate of one 
thousand pounds per acre was scattered in the trenches, and the 
trenches were filled. . 

The other rows were simply plowed, the seed pieces dropped 
and covered, when the same amount of fertilizer as before was 
scattered on the surface. As soon as the young shoots appeared 
above the surface a smoothing harrow was used and thorough cul- 
ture was given until about the middle of July, when the vines 
covered the ground sufficiently to keep the weeds down and serye 
as a mulch for themselves. 

The comparative results are shown in the accompanying table: 


TRENCH SYSTEM VS. ORDINARY CULTURE OF POTATOES. 
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No. 2. Furrow. -..--....-- 80.00 | 71.00 9.00 6-9 327-7 41.5 
Trench — oc. ceuscleee 79-23 | 68.72 10.51 6.1 317-4 48.3 
CRANE’S JUNE. , ; 
No. 1. Furrow............. 69.90 62.00 7-90 6.0 286 .2 36.3. 
reve) eee. eee 66.30 54.81 11.49 D-2 253.1 32-9 
INO 2a HULEOWee eee tose eee 70.19 58.45 11.74 5.9 269-6 54.1 
MECN CH vsece cess occe 71-57 61.04 10.53 5-8 282.1 | 48.5 
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Bato Wee See ee 64.15 59.12 5.03 5.4 271.7 23.2 
Trench . ..---....-. 74.07 65.16 S-91 5.4 300.8 41.1 


*Rura!l New Yorker, Oct. 14, ’93, p. 683. 
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In every instance duplicate lots produced contradictory results. 
The first lot of Early Rose gave a greater yield from the trench— 
the difference being nearly ten bushels of marketable tubers per 
acre. The second lot reverses these figures, so far as the market- 
able tubers are concerned, but the increased number of small 
potatoes makes the total yield practically the same with the two 
methods of treatment. 

The first of Crane’s June gave a difference of thirty-three 
bushels of marketable tubers per acre, in favor of the furrow; 
while in the second lot the trench produced at the rate of twelve 
bushels per acre more than the other. 

In each instance above mentioned the number of marketable 
tubers per hill was slightly smaller in the trenches and the weight 
of individual tubers was somewhat greater. On the other hand, 
with one exception, the small tubers from the trenches exceeded 
in weight and number those from the furrow. 

Hebron, from the trench was superior to the same variety from 
the furrow. The number of tubers per hill was the same but the 
individual tubers from the trench were so much superior as to 
be equivalent to an excess of twenty-nine bushels per acre over the 
other. 

It will be seen that these facts are, ina measure, opposed to con- 
clusions concerning the system which have heretofore been pub- 
lished. We would not, however, condemn the method without 
further trial; though it is but just to say that certain parties quoted 
as obtaining specially marked results from the trench system have 
discarded this method in general practice. 

Conclusion :—It is questionable whether the results obtained will 
justify the extra labor involved in practicing the trench system of 
potato culture. In our trials the past season duplicate lots in every 
instance produced contradictory results. 

W. M. MUNSON. 
Marne State CoLiece, f 
Orono, Me., May 1, 1894. 
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BULLETIN No. 13. 


THE SUPPRESSION OF BOVINE TUBERCULOSIS AND 
GLANDERS. 


The object in writing this bulletin is to call attention to the 
modern, and, in most cases the only, methods of determining 
whether animals are suffering from these diseases. But little refer- 
ence is made to the general symptoms of the diseases, for although 
volumes might and have been written describing the symp'oms that 
are sometimes noticed, it is a well known fact that in many cases, 
particularly in tuberculosis, there are no symptoms that would either 
attract the attention of the owner or that can be detected by the 
most skillful veterinarian, and in this obscurity lies the chief danger. 
A long description of inconstant symptoms will tend to obscure the 
points presented here and would accomplish nothing. Any inquiries 
regarding diseased animals, accompanied by a description of the 
symptoms, the Experiment Station will be ready to answer at any 
time. 

Tuberculosis of cattle is a widely distributed disease differing in 
no very essential particular from tuberculosis of other animals. 
It is transmitted from sick to well cattle through the matter coughed 
out and through the milk, and very rarely directly from parent to 
offspring by inheritance. On account of the conditions under which 
they are kept, dairy cattle are most subject to the disease and in 
general it is most prevalent among cattle where consumption and 
other forms of human tuberculosis most prevail. On the other 
hand, it seems to be true that human tuberculosis is most prevalent 
where the meat and milk of tuberculous cattle are used for human 
food. The statement is made that among some reservation Indians 
where diseased meat is freely eaten, the death rate from tuber- 
culosis is one-half of all the deaths. 

There are two principal reasons why every effort should be made 
to suppress bovine tuberculosis. 1st: It should be done to pro- 
tect healthy cattle that are continually being exposed; and 2d: 
It should be done to save the many thousands of human lives that 
are yearly sacrificed to consumption contracted and fostered by 
milk, meat, etc., from tuberculous cattle. It is certainly true that 
either of these reasons offers grounds sufficient to warrant the 
adoption of even what may seem to some to be extreme measures 


ea 2. 


— 


APPENDIX. V5 


to suppress this terrible scourge. If it could be shown that as a 
state we were entirely free from obvine tuberculosis and sufficient 
means were being used to preserve that freedom, it would create 
such a demand for our dairy stock as would compensate us for all 
the expense involved and we would not be subject in any such 
measure to the continual losses that we now have to meet from 
this cause. If any of our breeders have an ambition to improve 
their stock and go out to purchase animals to this end, they stand 
about an even chance of ruining their herd and business by 
introducing tuberculosis with the improved blood. Many instances 
of this sort might be mentioned as having occurred in this State, 
and it is safe to say many more will occur unless measures are 
taken to prevent it. Many of our most progressive dairymen and 
stock breeders have run against this snag in their business, and 
have either been obliged to dispose of their stock at a loss to them- 
selves or to those who purchased it, or to continue breeding from 
diseased stock—a course which deserves to be condemned from 
every standpoint of policy and safety. 

One tuberculous cow introduced into a large dairy herd has 
often been the means of contaminating most of the herd, and one 
diseased herd of choice animals where the calves are raised and 
sold has often been the means of introducing tuberculosis into 
many herds, to the material loss of the owners. A much more 
serious reason than the purely financial one why every effort should 
be made to suppress bovine tuberculosis is the close relation it 
bears to the same disease in human beings. 

Every tuberculous cow is a menace not only to the health of 
other cattle, but to the lives of human beings. Bovine tubercu- 
losis is not perhaps the greatest factor in causing human tuber- 
culosis, but it is an important factor. It is possible to demon- 
strate beyond a reasonable doubt that thousands of children and 
adults die each year as a direct result of bovine tuberculosis. 
Tuberculosis of cattle and human beings is the same disease, due 
to the same cause, bacillus tuberculosis. This bacillus thrown off 
from the lungs of consumptives, coughed out by tuberculous 
cattle, in the milk of consumptive mothers, or in the milk or flesh 
of diseased cattle, has the same power to set up disease in sus- 
ceptible animals without regard to its source. When we consider 
that during the one year of 1892 in this State alone, 1,513* human 
beings died from pulmonary and other forms of tuberculosis and 
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that 1892 was probably not an exceptional year in this*regard. we 
ought to awake to the importance of removing the cause of this 
great fatality as far as possible. This was the year in which grip 
raged to such an unusual and alarming extent, yet¥the grip'caused 
less than half (755)* this number of deaths and all other forms of 
contagious diseases combined did not prove so fatal as‘tuberculosis. 

If the much dreaded disease, small pox or Asiatic cholera, 
should gain a foothold in our State and for one year cause half the 
havoe that tuberculosis does every year, the State and nation 
would combine to use every available means to check it, and they 
would succeed. Now tuberculosis is a more surely fatal disease 
than either of these, but just as surely preventable, and, if through 
long and continuous familiarity with it we had not come to regard 
its ravages as almost inevitable, we might be comparatively free of 
it within five years. Dr. Law says ‘‘Tuberculosis is allowed to 
continue its career of death only because of reprehensible igno- 
Trance and criminal indifference.” (Cornell University, Agricul- 
tural Experiment Station, Bulletin No. 65.) 

The greatest obstacle to the suppression of bovine tuberculosis 
next to ‘‘criminal indifference” has been the difficulty in determin- 
ing what animals were affected and what were healthy. We have 
had no means by which we could detect the early stages of the 
disease. If a cow were well fed and cared for she might for years 
be a source of contagion in a herd and a menace to the health of 
human beings, without her true condition being known. This 
difficulty in detecting the disease made it practically impossible to 
get rid of it. The most that could be done was to kill off the 
advanced cases as soon as they could be detected. Now, how- 
ever, this is changed. We have a method by which it is possible 
to detect tuberculosis in catile in any of its stages with a very high 
degree of certainty. If there are any cases that cannot be detected 
by this means, they are either so advanced that the merest novice 
will have no difficulty in diagnosing them by a physical examina- 
tion, or, the animals are very slightly affected, the disease for the 
time being making no progress, so that for practical purposes they 
can hardly be considered diseased. 

In this brief bulletin it is impossible to describe in detail the 
method by which the diagnosis of tuberculosis in cattle is made 
easy and certain. It is perhaps sufficient to say that by the simple 


*Report of State Board of Health for 138. 
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injection of a twentieth of a gram of tuberculin underneath the 
skin of a cow there will be a marked rise of temperature within 
from nine to fifteen hours, provided she has tuberculosis, and not 
otherwise. Tuberculin, the diagnostic agent, is a chemical sub- 
stance, that in the dose given has not the slightest injurious effect 
upon well animals. ‘There are certain precautions to be taken to 
avoid mistakes, and some degree of skill and familiarity with the 
diseased conditions of cattle is necessary on the part of one mak- 
ing the test, but with suitable instruments and professional skill it 
is comparatively easy for one man to examine a herd of fifty ani- 
mals in less than twenty-four hours and detect every case of tuber- 
culosis that may exist there. Thus we see that the problem of 
suppressing bovine tuberculosis, we will not say the complete 
extermination, for this will be impossible while other tuberculous 
subjects are allowed to freely distribute the seeds of disease, 
resolves itself into the simple testing of all bovines with tuberculin ; 
and as soon as the public mind is awakened to the true importance 
of the work this will be dune, and the tests will be repeated sufli- 
ciently often to keep the disease in check. Public sentiment that 
will demand the suppression of what has long been regarded as an 
inevitable evil may be slowly developed, but its development is sure 
when the work to be accomplished is so simple and important as 
the suppression of tuberculosis. 

But if radical and generally applicable measures are not at once 
in operation to do away with this disease, there is no reason why 
individuals should not protect their own herds and the lives of 
their families and patrons by making sure that they are not har- 
boring it. A man who will buy and keep a family cow to supply 
milk and butter for his children and not adopt the simple and 
inexpensive measures necessary to be sure she is not affected 
with tuberculosis is either ignorant of the danger incurred or 
guilty of negligence little short of criminal. The dairy man 
who is supplying the public. including invalids and children, 
who are particularly susceptible to consumption, with milk or 
butter, who will not go to the slight expense necessary to 
test his herd for tuberculosis, has neither a proper regard for 
his own or patrons’ interest; and, particularly, the breeder of 
choice dairy stock that will continue to breed and distribute 
among other herds cattle that may, and, as experience has 
shown, are particularly liable to carry with them the seeds of 
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tub-reculosis, is not deserving of public confidence. Any one can 
purchase tuberculin from some of the leading druggists and also 
the necessary instruments with which to administer it, but we 
would advise the average farmer and stock owner not to undertake 
a test of this importance, the complete success of which depends 
upon experience and professional skill. It would be better to 
employ a competent veterinary surgeon. The expense ought not 
to be very great. For the present, as far as other work will per- 
mit, the Experiment Station will undertake to examine cattle for 
tuberculosis in any part of the State where the owner {will pay 
travelling expenses. We cannot promise to continue to do this 
indefinitely, but for the next few months, for the purpose of 
obtaining data relative to the prevalence of tuberculosis among our 
cattle, we hope to be able to answer all calls in this direction. It 
is possible that arrangements can be made to examine a limited 
number of large herds free of all expense to the owner. After a 
herd is once free from tuberculosis, we can only be sure of keeping 
it free by attention to the following details: 

lst. Have the barn thoroughly disinfected. 2nd. Retest the 
herd at intervals. 3rd. Test all purchased animals before addivg 
them to the herd. 


GLANDERS. 


This is a disease prevailing among horses and mules, and trans- 
mitted from them to some other domestic animals and to man. 
Cattle are not subject toit. In a very general way it bears some 
resemblance to tuberculosis. Its presence has often been difficult 
and even impossible to determine. Horses are sometimes affected 
with it for years, and carry the disease to other horses without 
manifesting any symptoms that lay them open to suspicion. The 
disease is conveyed to man and other animals brought into con- 
tact with the diseased one chiefly through the nasal discharges and 
from ulcerating lymphatic glands. Recoveries from glanders are 
probably less frequent than from tuberculosis, aud when trans- 
mitted to human beings it usually assumes an acute and speedily 
fatal form. The glanders bacillus is the active source of this 
disease and this bacillus is given off from diseased animals, chiefly 
in the nasal discharge and in the discharge from the ulcerated 
lympathic glands Well animals contract the disease by introduc- 
ing into their systems in some way the glanders bacilli contained 
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in these discharges. The disease is most prevalent where large 
numbers of horses and mules are found closely associated in con- 
finement. Here the conditions are most favorable for the spread 
of the disease, but as horses circulate quite freely from city to 
country districts, public watering troughs and feed stables where 
transient boarders are kept also have their share in spreading the 
disease. Through this State cases are continually appearing in 
such advanced condition that they cannot be mistaken for anything 
else and they are killed. How many other affected animals escape 
detection and are not even suspected of being glandered, nobody 
can tell, but it must be a considerable number. In any suspected 
case or in the case of any animal where it is desired to know posi- 
tively whether the horse is suffering from glanders we now have a 
sure test similar in nature to that by which we determine the pres- 
ence of tuberculosis. A very small quantity of a chemical substance 
called mallein injected into a glandered horse causes a rise of tem- 
perature and a local swelling at the point of the injection, while if 
the horse is sound the small dose of the mallein used apparently 
has no effect. The distovery of the value of mallein in diagnosing 
glanders followed soon after the discovery of tuberculin, and while 
of less importance, is nevertheless of great value. In stables where 
one horse among many is found to have glanders we can with 
mallein make sure that no obscure cases are allowed to remain. By 
this test prized family horses suspected of having glanders can 
often be shown to be free of it, and none of the wiles of the tricky 
dealer will be able to disguise glanders so that this test well made 
will not reveal it. 
SUMMARY. 


1. This bulletin is for the purpose of calling attention to a satis- 
factory method of determining the presence of tuberculosis in cattle 
and glanders in horses. 

2. Tuberculosis is a widely distributed disease common to man 
and other animals and readily transmitted from one to the other. 

3. Tuberculosis is spread among cattle and from cattle to man 
by the material coughed out from the lungs and: by the milk and 
flesh of affected cattle. 

4. Bovine tuberculosis should be suppressed as a measure of 
economy and to prevent sacrifice of human lives. 

5. By a physical examination tuberculosis in cattle can only be 
detected in advanced stages. 
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6. By means of tuberculin it can be readily detected in all 
stages. 

7. The tuberculin test is simple, harmless and conclusive and 
should be used to test all cattle in the State and all imported ani- 
mals before they are introduced into new herds. 

8. The Experiment Station will for a time undertake to test 
cattle for any who may desire, at the simple cost of traveling 
expenses. 

9. Glanders is often an obscure disease with no well marked 
symptoms. 

10. Glanders may be transmitted from affected horses and 
mules to man by means of the discharge from the nostrils or from 
ulcerated lymphatic glands. 

11. Glanders is most prevalent in large cities but is often con- 
veyed by the sale of affected horses into country towns. 

12. Mallein serves as a sure test of the presence of glanders. 

13. Mallein can be used with no risk and slight expense. 

F. L. RUSSELL. 
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BULLETIN No. 15. 


A SCHEME FOR PAYING FOR CREAM BY THE BABCOCK 
TEST IN BUTTER FACTORIES. 


J. M. BartLettr. 


Several of the butter factories in this State are already employ- 
ing this test to determine the butter value of the cream furnished 
by their patrons and are making use of those values as a basis of 
payment. In some cases considerable confusion and dissatisfac- 
tion have arisen between the patrons and managers of the factories, 
due in some cases to a misunderstanding on the part of the former 
and in some few instances to an improper handling of the test on 
the part of the latter. We feel it our duty to state here that no 
person should even attempt to employ the test as a basis of pay- 
ment until he has thoroughly mastered it and has convinced him- 
self that he can obtain correct results. It would be better in all 
cases if he could secure instruction from some person competent 
to give it, than to try to work it out by himself. 
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INSPECTION OF FERTILIZERS. 


W. H. Jorpan, Director. 


J. M. Bartritett, L. H. Merritt, Chemists. 


This bulletin is the second to be issued during the year 1894 
giving a report of the official inspection of fertilizers. The first 
bulletin. No. 7, was published on February 1st, and gave the 
results of the analyses of Manufacturer's Samples. These 
samples were furnished by the manufacturers for inspection 
accompanied by an affidavit that they were like the goods which 
they represented ‘* within reasonable limits.” 

The samples mentioned in this bulletin are almost wholly those 
selected by a Station representative at different points in the State 
from goods which were exposed or offered forsale. These samples 
were very carefully taken in accordance with the provisions of a 
law which seeks to guard the rights of the manufacturers, and 
they certainly represent the particular lots of goods from which 
they were selected. 

The outcome of this year’s inspection of fertilizers in Maine 
under a new law is of somewhat unusual interest, especially to 
those who are responsible for the execution of the law. This new 
law, as has been repeatedly stated, was brought into existence in 
order to give to the farmer, if possible, some official assurance of 
the composition of the goods in the market before purchasing. 
This assurance is to come from the analysis of manufacturers’ 
samples, and it is important to all parties concerned to know 
whether with the best of intentions on al! sides it is feasible for 
tlle manufacturers to supply a sample which will not only fairly 
represent.a brand of goods in a general way, but which will also 
be a safe guarantee for the individual farmer to accept in buying a 
few tons or even a few hundred pounds of that particular 
fertilizer. We now have the data of one year’s experience, and 
while better results can be obtained in succeeding years, the testi- 
mony supplied is worth considering. 

One feature of this bulletin which may cause more or less com- 
ment is the omission of the money valuation of each brand 
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analyzed. This omission is not due to any new opinions on the 
part of the writer as to the value or justice of such valuations. 
Viewed in the proper light, a money valuation of a fertilizer, on 
the basis of average market conditions, may be very useful and 
serves as a fairly just commercial standard of comparison, in 
spite of certain errors which cannot be obviated. While the writer 
has always appreciated the force of certain objections which man- 
ufacturers have made to money valuations of fertilizers, he has 
realized at the same time that manufacturers have not always 
given due recognition to the farmer’s relation to the matter. 

It seems now, however, that, after so many years of experience 
and education, the interests of the farmer are likely to be better 
served by asking him to calculate those valuations for himself, 
thus obliging him to give a closer study to the composition of the 
goods he is comparing than he generally would do if he were 
simply to glance at a list of figures which another person had 
calculated for him. 

A fertilizer containing ten per cent of available phosphoric acid 
and three per cent. of nitrogen would cost not greatly different 
from one containing four per cent. of available phosphoric acid 
and five per cent. of nitrogen and judged by the commercial 
valuation alone should be equally profitable for use. As a matter 
of fact these two combinations are greatly unlike in what they 
would supply to a growing crop and it is certainly to be expected 
that under certain conditions the one or the other would be the 
more profitable. This essential difference in composition is not 
indicated always by the valuations, and is only recognized when 
the percentage composition is studied. 

The trade values of the fertilizing ingredients in raw materials 
and chemicals adopted for 1894 by several states, including Con- 
necticut, Massachusetts and New Jersey, are given below. 


TRADE VALUES OF FERTILIZING INGREDIENTS IN RAw MATERIALS 
AND CHEMICALS. 


1894. 
Cts. per lb. 
Nitrogen in ammonia salts -.--..00.- ccsceeecnes cea: smecnnamens na 19 
OD “0 FOTOS co coscocn0 EGd0dGacduds CooG Odd CaccbAGenn 6 eons 144 
Organic nitrogen in dry and fine ground fish, meat, blood, and in 
high-grade mixed fertilizers............... 183 
oe a ‘** cotton seed meal, linseed meal and castor 
(DOPIC Ee OSSidonio: oseRc Pager SoasSdeohBemaAn 15 
ee “ ‘* fine ground bone and tankage............... 164 
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Orgaule nitrogen in fine ground medium bone and tankage. - Bs 
Be ‘* medium bone and tankage.... --......+ eee 12 
ey Ss ** coarse bone and tankage ..........s.-eresee- 7 
oD os ** hair, horn shavings and coarse fish seraps-- 7 
Phosphoric acid soluble in water. ..cssecccccesces sececessccescces 6 
= ‘* soluble in ammonium citrate................., .00- 5s 
i *¢ in fine bone and tankage...........sseeeseseee sce 5S 
ap ‘+ in fine medium bone and tankage..........+....+6 45 
ne ‘© in medium bone and tankage..........0-+see+ eee 3 
ss ** in coarse bone and tankage......-...s0.0see0 seers 2 
06 ‘¢ in fine ground fish, cotton-seed meal, linseed meal, 
castor pomace and wood ashes, insoluble (in am. 
cit.) in mixed fertilizers...........+cecccevsceee 2 
Potash as High Grade Sulphate, and in mixtures free from Muriate, 5 
O68 WIDIRETE® 0060.0006000000.000600090800000000000000 0000000000 4% 


The organic nitrogen in superphosphates, special manures and 
mixed fertilizers of a high grade is usually valued at the bighest 
figures laid down in the trade values of the fertilizing ingredients in 
raw materials, namely, 18 1-2 cents per pound; it being assumed 
that the organic nitrogen is derived from the best sources, viz., 
animal matter, as meat, blood, bones, or other equally good forms, 
and not from leather, shoddy hair, or any low-priced, inferior form 
of vegetable matter, unless the contrary is ascertained. The 
insoluble phosphoric acid is valued in this connection at two cents. 

The above trade values are the figures at which in the six 
months preceding March, 1894, the respective ingredients could 
be bought at retail for cash in our large markets, in the raw 
materials, which are the regular source of supply. 

They also correspond to the average wholesale prices for the 
six months ending March 1st, plus about 20 per cent. in case of 
goods for which we have wholesale quotations. The valuations 
obtained by use of the above figures will be found to agree fairly 
with the retail prices at the large markets of standard raw 
materials, such as: 


Sulphate of Ammonia, Dry Ground Fish, 
Nitrate of Soda, Azotin, 

Muriate of Potash, Ammonite, 

Sulphate of Potash, Castor Pomace, 

Dried Blood, Bone and Tankage, 
Dried Ground Meat, Plain Superphosphates. 


Below is given a simple rule for calculating the commercial 
value of the several brands of fertilizers practically on the basis 
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of the above trade values. In order to simplify the method all 
the nitrogen is valued as organic, and all the potash as the 
sulphate. This will have the effect of causing a slightly higher 
valuation of those brands containing nitrogen from nitrate of soda 
or potash from the sulphate, but will not change the figures 
sufficiently to affect their usefulness. 


Multiply 18 1-2 cents by the percentage of nitrogen and this 
product by twenty ; 

Multiply 6 cents by the percentage of available phosphoric acid 
and the product by twenty ; 

Multiply 2 cents by the percentage of insoluble phosphoric acid 
and the product by twenty ; 

Multiply 5 cents by the percentage of potash and this product by 
twenty ; 

The sum of these four final products will be the commercial valua- 
tion on the basis taken. 


The valuation will be useful only as a means of determining 
whether one fertilizer has a selling price greater than. another in 
proportion to some standard of valuation. Such conmercial 
valuations do not necessarily measure the relative value for use on 
a particular farm. 


The information to be found in the following tables is classified 
as follows : 
Table J. Description of Manufacturer’s Samples. 
‘¢ I. Analyses of Manufacturer’s Samples. 
‘¢ III. Description of Station Samples. 
‘© JV. Analyses of Station Samples. 
‘¢ V. Comparison of Guarantees, Manufacturer’s Samples 
and Station Samples. 


MANUFACTURERS WHO HAVE PAID LICENSE FEES FOR THE 
YEAR 1894.* 

Hrram BLANCHARD, Eastport, Me., one brand manufactured at 
Eastport, Me. 

BraDLey FERTILIZER Co., Boston, Mass., two brands, manu- 
factured at North Weymouth, Mass. 

Joun §. Reese & Co., Baltimore, Md., one brand, manufac- 
tured at Carteret, N. J. 


* Since Bulletin No. 7 was published. 
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TABLE I. 


DESCRIPTIVE List OF MANUFACTURER’S SAMPLES,* 1894. 


Station 
Number. 


1214/Fish, Bone and Potash 


Pilgrim Fertilizer..... 


Bradley’s Potato Fertilizer... “6 “ 


Hiram Blanchard 


John S. Reese & Co 


Manufacturer. 


Bradley’s Corn Phosphate...- Bradley Fertilizer Co..... 


3 


eeeoe 


Place of business. 


Boston, Mass. 
“é 6s 
Eastport, Me. 
Baltimore, Md. 


TABLE II. 


ANALYSES OF MANUFACTURER’S SAMPLES, 1894. 


| Phosphoric Acid. 
ss @ || ret ee il . 
5& Brand. 5 lS 2 = 0 : = Ss 
ae ee Peale ei Mile eee S| ce js eS 
Z: We iela pais | sis ee 
Z Sa | A4iio|alafl +) & | as 
1213) Bradley’s Corn Phosphate..'11.33 2.76 |5.63 4.76 1.87 10.39,12.26 | 1.64/1213 
1212) Bradley’s Potato Fertilizer.|10.53 2.95) |4.984.68,.2.15 | 9.6611.81 | 4.05)1212 
1} 
1214) Fish, Bone and Potash..... 13.73 2.62 |..../2.13) .88 | 2.13) 2.51)13.09)1214 
1211) Pilgrim Fertilizer.......... 115.59) 1.13) |3.33 6.28 1.85) 9.61/11.46 2.241211 
| ! 


* Received after March 15th, 1894. 
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DescripTivE List oF STATION SAMPLES, 1894. 


~l 


Brand. 


| Station 
No 


1178)Americus Potato and Tobacco 
NPG dad coodeeddG Haac 


1151/Ammoniated Bone Super....... 
1167 
1153 
1165 
1202 
1193 


Bay State Fertilizer............ 
Bay State Fertilizer G. G....... 
Bay State Fert. Seeding Down.. 
Bowker’s Amm. Dissolved Bone 


Bowker’s Bone & Potash,Square 
Brand 


Bowker’s Farm & Garden Phos. 


see eevee eseeee8 cesece 


1194 


1188 
1203 
1189 


Bowker’s Hill and Drill Phos... 
Bowker’s Potato & Veg. Manure 


Bowker’s Sure Crop Phosphate 
for Potatoes and Veg’s.....- 


1161 
1208 
1162 


Bradley’s Complete Manure.... 
Bradley’s Corn Phosphate 


Bradley’s Eureka Fert., Seeding 
Down...... 


eeeeresesesesees 


1160 
1205 
1159| Bradley’s X. L. Superphosphate 
1173|Cleveland Potato Phosphate.... 
1175/Cleveland Seeding Down Fert.. 


Bradley’s Potato Fertilizer..... 


Bradley’s Potato Manure....... 


1170|Cleveland Superphosphate ..... 
1207|\Columbian Brand Amm. Super. 
1163/Concentrated Phos. for Potatoes 
1185)Crocker’s Amm. Corn Phos.... 


New Rival 


1199|Croeker’s 


1184)Crocker’s 


Potato, Hop & Tobac- 
co Phos. 


1168]Cumb’d Potato Fertilizer....... 


Manufacturer. Sampled at 


Will’ms&Clark Fert.Co.|Portland. 
E. Frank Coe Co....... 


Clark’s Cove Fert. Co.. 


Augusta. 
Portland. 


Gardiner. 


6 66 6< 6c Portland. 


Bowker Fertilizer Co...|Bangor. 


--|Waterville. 
--| Waterville. 
.-|Ka. Otisfield. 


--|Bangor. 


..|Ha. Otis field. 
Bradley Fertilizer Co...|Brunswick . 


--| Belfast. 


--|Brunswick, 
--|Brunswick. 
-|Houlton. 

.-|Brunswick. 
Dryer Co....|Portland. 
-|Portland. 
-/Portland. 
KE. Frank Coe Co....... Belfast. 
Cumb’d Bone Phos. Co.|TPortland. 


Crocker Fert.&Chem.Co|So. Paris. 


Newport. 


66 sé se “ec So. aris. 


Cumb’d Bone Phos. Co.|Portland. 


NO, 


Station 


| 


1178 
1151 
1167 
1153 
116d 


1203 


11938 


1194 


1189 
1161 
1208 


1162 
1160 
1205 
1159 
1178 
1175 
1170 
1207 
1163 


1168 
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Descriptive List or Station Sampies, 1894—Continued. 


} 


cs. 
| 
1174\Cumb’d Seeding Down Fert.--- Cumb’d Bone Phos. Co.|Portland. 


Station 
No 


1171\Cumb’d Superphosphate..... --| “ CONTTTFE ape se Portland. 
1179 Dirigo Fertilizer.........--. Boe ‘Sagadahoc Fert. Co.-.-- Pownnl 
1209) Farmer’s Friend Manure. ......|Nash M’fg Co........ --|So. Brewer. 
1200 Farrar‘s Superphosphate....... F- S. Farrar & Co...... ‘Bangor. 
1201/Fatrar’s Potato Fertilizer ...-... lee 65 GREE eaitmas ‘Bangor. 
1150|Grass and Grain Fertilizer..... iE. Frank Coe Co....-.. Augusta. 


1198 Great Eastern Gen. Corn Phos..|Great Eastern Fert. Co.|Hartland. 


1195 Great Eastern Gen. Fertilizer. .| 3: ke *< « | Waterville. 
1197 Great Eastern Gen’] Grass and| | 
Oats Phos.. Cee sseous eres cunt J a a: 32 St. Albans. 
1196 Gr°t East’n Gen. PotatoManure., “ « *« < |Clinton. 
1186 High Grade Amm. Bone Super. E- Frank Coe Co.....-. Norway. 
1206 High Grade Special Potato aul 
| Tobacco Fertilizer..++----- /WilP ms&Clark Fert.Co. | Belfast. 


1166 King Phillip’s Alkaline Guano.. \Clark’s Cove Fert. Co.. Portland. 
} { 
1191 Maine State Grange Chemicals - |Bowker Fertilizer Co..|/ Auburn. 


1154 Nobsque Guano.......0. oA) Pacific Guano Co,..-...|Gardiner. 
1183 /Original Bay State Bone Super. Hear F. Tucker ..-... \So. Paris. 
1181 Otis Superphosphate...... +e+0+ S. G. Olis.---. soc ccneo- Pownal. 

1204 | Pilgrim Fertilizer..........-..-|John S. Reese & Co---- Houlton. 

1164 Quinnipiac Market Garden Man. Quinnipiac CO. -+eeeeee Portland. 
11.7/Quinnipiae Phosphate-......... | = © sssscoscc Portland. 
1176|Quinnipiac Potato Manure..... | is St Js ee ee Portland. 
1169/Quinnipiae Seeding Down Man. 43 nc secccc - Portland. 
1172 Royal Bone Phosphate.........| wir ms&Clark Fert.Co. Portland. 
1180 Sagadahoc Superphosphate. -... Sagadahoc Fert. Co....|/Pownal. 

1152)Soluble Pacific Guano-.-....--. ‘Pacific Guano Co......- Augusta. 
1187 $7|Special Potato Fertilizer ....... |E. Frank Coe Co....... Norway. 
118: s2)Special Potato Fertilizer - - .--+ Sagadahoc Fert. Co.-..- Norway. 


1157) Standard A. Brand (Secding).. Standard Fert. Co...... Bowdoinham. 


Brand. | Manufacturer. | Sampled at | 


| Safion | 
No. 


int 
=] 


~ 
rom 


1180 
1152 
1187 
1182 
1157 
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DescripTivE List OF STATION SAMPLES, 1894—Continued. 


Brand. Manufacturer. Sampled at 


| Station 
No. 


| Station 
No 


1158 Standard Complete Manure ....|Standard Fert. Co....--|Bowdoinham.(|1158 


Fels icndara Fertilizer ........... : +«eeee|/Bowdoinham.|1155 


1156|Standard Guano....... nYevericiatstcte “6 6 6.ee++|Bowdoinham.|1156 
1190)Stockbridge Corn, Grain & Fod- 

der Corn Manure ..........|Bowker Fert. Co.-----. Auburn. 1190 

Ce 6 ¥.ee--|Ea. Winthrop.|1192 


1192|Stockbridge Man., Pots. & Vegs. 
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TABLE V. 


CoMPARISON OF GUARANTEES, MANUFACTURER’S SAMPLES AND 
STATION SAMPLES. 


1] 1! 
tenes Available Phos-| 
|| Nitrogen. || || Potash 
[es gen. | phoric Acid. ] otash. 
Fis es eae | 2 S| ce 
3 |S El ade] 2 leteales 
|] & 5) = alles i al ies 
B Ast = Pl | Nt ES Pe | ed Pa 
rand. |e 8S eZ ]| S] sea) wis lea a 
|2 $8) 2]| 2/88] =|] 21s] s 
= i pee Sea Ss ee ie (=) 
ez isMmi sii es ani 3S e |=Mm)| 3 
= =| = eis Sin | = 5 | = 
SoA |nll O18 | on ols la 


Se ee | ia alle \ aaa 


Ss 


|| % | % kal % | % Go | % | % 
| 1] 


Americus Potato & Tobac. Manure! 2.50 2. ical 16 8. ame 26 8.64 tiger 2.94 
Amm. Bone Superphosphate...-- 1.501.73/1 75 8.00) 9.36] 8. a 11.35/1-33/1.49 
Bay State Werle a2 1B 00 are | 9.00| 9.67] 9.56 2.00|2-65/1.83 
Bay State Fertilizer, G. G-------- (2.25 202.32 8,00) 9.72 10.40 2.00 2.62/1.59 


8.00] 9.78) 8.85) 2.00/2-59/1.66 


Bay State Fert., Seeding Down . 1 25'2.33/1. 
Bowker’s Amm. Dissolved Bone 7 fe Peale 8.00) 7.83 8.89 2.00/2-.17|2.98 
Bowker’s Bone& Potash, Sq. Brnd 1.50 J ala 5.00) 6.40 3.95 2.00/2-21/9.15 
Bowker’s Farm & Garden Phos.. | alee 8.00) 8.28 8.19 bee 2.21/1.93 
Bowker’s Hill & Drill Phosphate. 2.50 2.60 2.42 | 9.00] 9.238 a '2.00|2.52,9.51 
2.502.54 2.39} 8.00] 6.33) 9.96 4.00)/4-42'5.03 


1.02 sail 8.00| 7.84] 7.67 ll. 00/1.16/1.16 


| 


Bowker’s Potato & Veg. Manure. | 2.50 


Bowker’s Sure Crop Phosphate.. ; 


Bradley’s Complete Manure for! 


Potatoes and Vegetables ..---.- 4.503.91 3.40 | 8.00) 9.64) 7-56, 6.00,7-85.6.46 
Bradley’s Eureka Fertilizer...... oan. 5.00} 7.538) 8. a a 00)1.89/1. 61 
Bradley’s Potato Manure.-..-..--. | Hed | 5.00) 7-71) 6. Oe 5.00/5.82/4.78 
Bradley’s X. L. Superphosphate. .| 2.00/2.76|2.62 | 5.00'10.51 8.34) 2.00/2.47/9.59 
Cleveland Potato Phosphate...... | soma 16/2. 15) 8.00/10. 47/10-51) 3.00/3-21/2.38 
Cleveland Seeding Down Fert+«|/1.65/1.65 1.6 5.00) 9.14 8.46 ae 2.17 
Cleveland Superphosphate ..-..-.. |lo.05 2.39)2. oll| 9.00 9.89) 10.98 2-00 2.71/1.49 


1.59 9.00) 9.57| 9.03 sien 


Concentrated Phos. for Potatoes.. 4.00/4.00 3.55 10.00) 9.40 i Sapa 7.24/7.05 
2.00/2.50 2.04 10.00) 8.54 9.43 |1.60|2-27/2.07 


Columb’n Br’ndAmm.Bone Super. (1-00/1.33 


Crocker’s Amm. Corn Phosphate 2 

Crocker’s New Rival Amm. Super i 1.20)2. 08 1. 38 10. 00) 9.36 2a 1.60/2.041.91 
Ilo 

Crocker’s Potato, Hop&Tob. Phos.) 2-0/3. 03/1. 37 10. 00) 8.69 5 -25/3-45/3.87 


ae 
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COMPARISON OF GUARANTEES—Continued. 


| 


| Nitrogen. eee Potash. 
Sis [al o/ 4 nO | an 
% | % | % | % | % | %\| % | % | % 
Cumberland Potato Fertilizer ... | 2.50 2.21 2.12]| 9.00/10.31) 7.61|/3.00.5.16)/2.48 
Cumberland Seeding Down Fert..||1.50)1.27/1.37|| 8.00) 8.94 7.92) 2.00|/2.27|1.79 
Cumberland Superphosphate. -.. .||2.50|2.36 2.93) §.00| 9.87/ 9.62/|2.00/2-7411.36 
Dirigo Fertilizer.............. «+ +|2.00/1-84/1.28)| 1.00] 2.77] 7.90 |8.00/4.90/4. 65 
Farmer’s Friend Manure......... ine 2.44 1.26 odes -89|° .47||----| -98/1-87 
Farrar’s Superphosphate..... ee 2.50 2.56 2.231 9.50)11.50/10.138 2.00(1.63 2.29 
Farrar’s Potato Fertilizer ........ |2.50 2.83 2.54 9.50,10.22) 9.17||3.00|3.32)2.07 
Grass and Grain Fertilizer....... ‘1.00 .91/1.27|| 9.00,10.05} 8.18|/1.35)1.79/1.71 
Great Eastern Gen’! Corn Phos.. .|'3.00/3.06 3.03 8.00} 9.20] 9.62) |2.003.43)1.79 
Great Eastern General Fertilizer.. | -86|1.10)1.05 | 8.00) 9.94) 9.31) |4.00|4. 72/3.74 
Great Eastern Grass & Oats Phos.||.... 22 u 00 10.99 12.67 2.00)2.15)/2.18 
Great Eastern Potato Manure... .|2.00/2.35 2.95, 8.00 10.04} 8.99) /4.00/5.71/3.90 
High Grade Amm. Bone Super... 2.00 zug 9.00) 9.66} 9.28) /1.85|2.01/2.17 
King Phillips Alkaline Guano ....||1.50)1.79 1.36 6.50) 8-26) 7.92) 3.003.66/2.68 
Maine State Grange Chemicals ... 2.50 a9) (NN) losodalloooes | 4.00)...-|3.66 
Nobsque Guano..........-.-++e0-//1.40/1.23 1.09}| 9.00} 8.91) 8.70 2.00)2.25/1.67 
Original Bay State Bone Super... .|/2.00 2.01 2.06) 9.00) 9.45) 9.71 3.00,2.20)2.27 
Quinnipiac Market Gard’n Manure 4.00 3.89 3.48|| 8.00| 9.43] 7-50, 7.00|7.47|7.16 
Quinnipiac Phosphate............ 3.00)2.74 2.42 | 9.00) 9.388 9.89 2.00|2.72)1-81 
Quinnipiac Potato Manure...... --|/3.00/2.71 2.58 | 6.00) 7.67) 8.60 5.00 5.80/4.06 


Quinnipiac Seeding Down Manure |1.001.23 1-18, 9.00, 9.46] 9.71 2.00/2.26|1.34 


Royal Bone Phosphate ........+-.|/1.25/1.26 1.20|| 7-00) 9.31] 9.36 2.00/2.26]1.74 


Sagadahoc Superphosphate. ......|:2.75,2.75 2.53)! 9.57| 7.93) 7.70) 2.75/2.67/4.58 


| 
Soluble Pacific Guano............ | 2.25 2.37 2.20)| 8.50 9.75| 9.81) 2.00|2.61/1.79 
Special Potato Fertilizer.......... | 1.75:1.81 1.83)! 9.00) 9.36 7.84 |3.50'2.3813.37 


i) | 
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CoMPARISON OF GUARANTEES—Oontinued. 


Brand. 


Special Potato Fertilizer.......... | 
Standard A. Brand (Seeding) --. | 
Standard Fertilizer............... 
Standard Guano....... aie wohemlesieis | 


Stockbridge Corn, Grain and Fod- 
der Corn....- Ma feavetaataersieteteiejs/aieie 


Stockbridge Manure for Potatoes 


and Vegetables...........------ 


U 


Guaranteed, 


3.00 
1.50 
1.50 
8.25 


3.25 


| 


Manufacturer’s 


Nitrogen. | 


Sample. 
Station Sample. 


% | % 
282-08 
1.27}1.42; 
2.442.30, 


1.75]1.80) 


3.213.18 


| 


3.43 3.20 


| 


Z 2 

= mt) 
3/2.] S| 
Se Seal 
2) Ze «| 
= | 
Salo5 Sle | 
a) Ex = || 

5 = 4 
o\|ea ee || 
Benes E 3 
1% | %| % | 
s a \) 
57 6.97) 6.46 


Available Phos-| 
phoric Acid. 


Manufacturer’s 


Guaranteed. 


8.00, 7.93) 9.024.005. 


6-00 7.71 be 6.73 


otash. 


Sample. 
Station Sample, 
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In Table V a comparison is made between the manufacturer’s 
minimum guarantees and the actual composition of both the 
samples sent to the Station by the manufacturer and those seiected 
in the open market by the Station. 

This comparison may be summarized as follows : 

(1.) Fifty-one brands are involved in this comparison. 

(2.) The manufacturer’s samples were as good or better than 
the minimum guarantee thirty-four times for the nitrogen, forty-one 
times for the phosphoric acid and forty-six times for the potash, 
while the manufacturer’s samples were poorer than the minimum 
guarantee, seventeen times for the nitrogen, ten times for the 
phosphoric acid and six times for the potash. 

(3.) The Station samples were better than the manufacturer’s 
samples ten times for the nitrogen, seventeen times for the 
phosphoric acid and thirteen times for the potash, while the Station 
samples were poorer than the manufacturer’s samples thirty-two 
times for the nitrogen, thirty-two times for the phosphoric acid 
and thirty-six times for the potash. 

(4.) The actual average differences between the percentages 
of nitrogen, available phosphoric acid and potash in the manu- 
facturer’s and Station samples were in favor of the manufacturer’s 
samples to the following extent: Nitrogen .13 per cent., available 
phosphoric acid .25 per cent. and potash .30 per cent. This 
means that on the average the samples selected by the Station 
were about 5 per cent. poorer in nitrogen, 2 per cent. poorer in 
phosphoric acid and 10 per cent. poorer in potash than those sent 
to the Station by the manufacturers. 

The Station samples, on the other hand, are on the average 
equal to the minimum guarantees. 

(5.) It is fair to remark in view of the foregoing statements 
that the manufacturer’s samples have much more closely repre- 
sented the goods in the market in nitrogen and phosphoric acid 
than in potash. It is not easy to explain why in thirty-six cases 
out of fifty-one the Station samples selected by the Station in the 
markets should fall so much below the manufacturer’s sample in 
the percentage of potash soluble in water. This fact is not 
accounted for, as some might suggest, by the errors of sampling 
small lots of goods which do not properly represent the entire 
bulk, because in that case the percentages would be too large as 
often as too small. Moreover, if it were a question of sampling, 
the nitrogen would be affected to a like extent. Some years ago 
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it was suggested to the writer by a gentleman of wide experience 
in the manufacture of fertilizers, that potash in mixed fertilizers 
disappears to some extent from soluble forms, or in other words, 
that subsequent analysis fails to show all the soluble potash 
which is mixed into a superphosphate. No facts are at hand to 
support or discredit this view. 

In general it may be said that the analyses of manufac- 
turer’s samples-as shown in Bulletin No. 7 were in a majority 
of cases a fairly safe representation of the goods that were 
sampled in the market, excepting the somewhat remarkable deficit 
in potash. 

In some instances, however, the goods sampled were seriously 
below the manufacturer’s sample. 

It is of interest to members of the Grange to note that a sample 
was taken of the fertilizers purchased by contract of the Bowker 
Fertilizer Co. The contract guaranteed 2.50 per cent. nitrogen, 
12 per cent. total and 8 per cent. available phosphoric acid, and 
4 per cent. potash. The analysis shows 2.62 per cent. nitrogen, 
15.48 per cent. total and 8.67 per cent. available phosphoric acid 
and 3.66 per cent. potash. The sample selected exceeds the 
guarantee in nitrogen and phosphoric acid and falls below in 
potash. 

It only remains for purchasers to carefully examine the facts for 
each brand and each manufacturer, and govern themselves accord- 
ingly. While manufacturers may claim that they cannot furnish 
a single sample that shall represent with reasonable accuracy the 
entire bulk of a particular brand for a season, a confession that 
they cannot do this within the same limits of exactness which are 
applied to the purcbase of other standard commodities would be 
a serious indictment of present methods in vogue in the fertilizer 
trade, and would constitute a very good reason why farmers 
should purchase chemicals where a safe guarantee can certainly 
be given. 

Marne State CoLiece, ) 

Orono, Mz., Sept. 15, 1894. f 
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Another and the principal cause of confusion and misunder- 
standing has been the many systems employed by the different 
factories for applying the test in a practical way, and as if is 
evident that this will soon be the universal method of paying for 
eream and milk it seems absolutely essential that some good and 
uniform system should be adopted. 

The object of this bulletin therefore, is to present what we 
consider the best system for this important work and which is, 
practically, the one in general use in milk gathering creameries. 
In this system the cream is to be bought by weight as we believe 
‘it simpler, more accurate and just as rapid to weigh with one of 
the spring scales which can be found in most hardware stores, than 
to measure by any system now in use. 


APPARATUS FOR SAMPLING AND WEIGHING. 


Pail for Weighing.—For this purpose we would suggest a light 
pail not more than nine or ten inches in diameter and eighteen to 
twenty inches deep, having a strong bail, a lip or nose on the top 
and handle near the bottom to assist in emptying. It should be 
made of light material and strengthened at the top by a hoop to 
avoid denting when being emptied and should weigh five pounds. 

This will hold easily fifty pounds of cream, which is as much as 
the collector cares to handle. 

Scale for Weighing.—There are several spring scales on the 
market that doubtless are good for this purpose, but the best we 
have seen is a Chatillon spring scale that has a dial and will weigh 
up to sixty pounds. 

The indicator can be set back so it will stand at zero when the 
pail is attached. The figures to which it points after the cream is 
put in will be the weight of the cream. 

This scale is compact and can be carried in a box eight by 
fifteen inches. In making the weighing, it can be hung on a sup- 
port on the back of the collector’s wagon or on a hook in the dairy 
that is high enough to allow the pail to hang clear. 

Tube for Taking the Sample.—For this purpose we would recom 
mend a metal tube about two feet long and five-sixteenths inch 
inside diameter, provided with a stopper at the lower opening that 
can be worked at the top by a small rod running down through the 
large tube. 


11 
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Bottle for Carrying the Sample.—We prefer a two-ounce, wide 
mouthed bottle, made of strong glass and provided with a cork 
stopper. A case should be provided for these bottle with pockets 
to prevent them from rattling around, and a closely fitting cover to 
protect them from cold weather in winter. Each bottle should be 
given the number of the patron for whom it is to be used. 


SAMPLING FOR THE TEST. 


Manipulation.—After the cream has been turned into the 
weighing pail, the sample is taken by letting the sampling tube, 
with the lower end open, slowly down to the bottom of the pail. 
The lower opening is then closed, the tube taken out, allowed to 
drain a moment and the contents run into the bottle marked with 
the patron’s number. It is very essential that this tube be let 
down slowly and that the lower end be open, so it will fill as 
it goes down, taking a section of the cream through the whole 
column and insuring a correct sample. If the tube is let down 
quickly, or with the lower end closed, and then allowed to fill from 


COLLECTOR’S OUTFIT. 


1. Pail for weighing. 2. Seale. 3. Sampling tube. 4. Sample bottles. 
5. Preservative (bichromate of potash). 


a a ee 


( 
4 


APPENDIX. 165 


the bottom of the pail, it is possible to get a sample much less 
rich in fat than the top would yield. If there is more than one 
pail of cream, a portion should be taken from each and every lot 
weighed out. If a tube full from every lot more than fills the 
sample bottle, then all the portions drawn should be mixed in a 
dish large enough to hold them and the bottle filled from the 
mixture. In any case enough should be taken to fill the sample 
bottle to prevent churning on the road. 

Preservative.—For this purpose we would recommend bichromate 
of potash. After the sampling bottles are thoroughly cleaned 
with hot water and washing soda, a small amount, about what can 
be held on one-quarter inch of the blade of a penknife, of the 
finely powdered bichromate of potash should be put in each bottle 
before starting out to collect cream, then if the cream is perfectly 
sweet and well shaken up after being put in the bottle, it will keep 
sweet two weeks if kept in a cool place. Cream that is sour should 
not be sampled, as it is impossible for a collector to get a fair 
sample of it in any reasonable length of time. If it has become 
thick it cannot be mixed by the collector so it will be uniform, and 
cannot be sampled with the tube. Creamery managers should in- 
sist that their patrons keep their cream sweet until it is taken by 
the collector. This is essential not only to correct sampling, but 
to making a good quality of butter. 

Composite Sample.—The composite sample is made up from the 
small samples taken by the collector and is the one from which the 
portion is taken for the test. Half-pint fruit jars are good recep- 
tacles in which to put these samples, and each one should be num- 
bered with the patron’s number, the same as the small bottles used 
by the collector. 

The small samples are taken every time cream is collected 
according to the directions previously given, and as soon as they 
arrive at the factory they are emptied into the fruit jars having 
corresponding numbers. ‘The jar should be closed tightly to pre- 
vent evaporation. At the end of two weeks, if one chooses tu test 
as often as that, these accumulated small samples constitute the 
composite sample and the per cent of butter fat found in this 
sample will be the average per cent in all the cream furnished by 
the patron having that number for that period. 

In winter, or if the composite sample be kept in an ice chest 
with the preservative, it could be kept four weeks as easily as two, 
thereby reducing the work of testing one-half. 
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Paying for the Cream.—The majority of our creameries in this 
State are co-operative and therefore the profits are divided among 
the patrons in proportion to the amount of butter fat furnished. 
With this class of creameries the simplest method of dividing 
profits is as follows, and is best presented by an illustration : 

Suppose we have a creamery with A, B and C as patrons. 

A furnishes for one month 400 Ibs. cream testing 20% butter fat. 


B “sé ce ce ce 500 “ “ “ee 18% ae ee 
ae ia ae “se 600 ae cc ce 15% se ce 


Then A furnishes 400 x .20 = 80 Ibs. butter fat. 
ae B “ec 500 xX 18 = 99 “«e we te 
fs G a 600 x 15 — a0 “ ce “ce 


Total received, 260 ‘ “ « 
The net profits from the sale of butter and cream for the month 
are $70. 


Then A is entitled to 4, of $10 = $21.53. 


“ B “c se te ss; ‘ec $70 = $24.233.. 
ce C ce ce ce a ce $70 = $24.234. 


In case the creamery is not co-operative and the proprietor 
wishes to fix a price for the cream according to the market price 
for butter, then all that is necessary is to fix the price for the but- 
ter fat. Good creamery butter should on the average contain 83 
per cent of butter fat, then if butter is 20 cents per pound, butter 
fat would be worth 24.1 cents which is calculated by the following 
proportion : 

$3: 100:: price of butter: price of butter fat. 
$3: 100:: 20 cents: 24.1 cents. 

When the cream is weighed and the per cent of butter fat deter- 
mined the value of the cream is very easily calculated and the 
process should be readily understood by everyone. The product 
of the weight of the cream multiplied by the per cent of fat will be 
the weight of the fat and this product multiplied by the price of fat 
per pound will be the value of the cream. 
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BULLETIN No. 16. 


INVESTIGATION ON THE FORAGING POWERS OF SOME 
AGRICULTURAL PLANTS FOR PHOSPHORIC ACID.* 


Pror. WALTER BALENTINE. 


Of recent investigations in plant nutrition those establishing the 
fact that leguminous plants are able to gather a portion of their 
nitrogen either directly or indirectly from the free nitrogen of the 
air are by far the most important, both from the scientific and the 
practical stand points. 

These investigations settle a question that has attracted the 
attention of agricultural chemists for half acentury. On the prac- 
tical side the results enable us to say, that it is possible, by grow- 
ing and feeding to farm animals such plants as peas and clover, to 
increase the stock of nitrogen for manurial purposes without resort- 
ing to the various expensive commercial nitrogenous materials. 

Stating the results of these investigations concisely, it has been 
found that the leguminous plants are able to forage on the atmos- 
phere for a portion of their nitrogen. Other plants either possess 
this power to a much less degree or not atall. If we look fora 
reason why this family of plants has attracted so much attention 
from scientists we find it in the fact that some of its members, the 
clovers especially, have been found in practical farming to be 
plants which by their growth on the soil, apparently leave it richer 
in plant food than before, and that farmers are actually able to 
produce more of grass, grain and potatoes when clover is used 
as one of the crops in rotation. It was to learn why a plant 
that takes up such large quantities of nitrogen as clover, should 
still leave the ground in a better condition for succeeding crops, 
that the sources of supply of nitrogen to the leguminous plants 
have been so carefully studied. 

The value of the results of this work to the agriculture of the 
world cannot be over-estimated. There are, however, other prob- 
lems in plant nutrition which deserve as careful study as the nitro- 
gen question and which may yield results of equal practical impor- 
tance. 


*This bulletin is an extract from the report of Prof. Balentine in the Station 
report for 1893.—W. H. J. 
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All who have given especial attention to the subject of plant 
nutrition will, undoubtedly, agree that the foraging powers of 
plants for the elements contained in the ash, vary greatly. This 
fact is recognized by the majority of observing farmers, as is 
shown by the following common sayings: ‘‘Wheat requires a rich 
soil.” ‘‘Corn is a gross feeder.” ‘‘Oats are an exhaustive crop.” 

Notwithstanding that these views regarding the variation in 
foraging powers of different crops have been held by many for 
years, no one is prepared to say just how it is exerted. We are 
hardly ready to express an opinion whether the greater vigor of 
certain plants as compared to other species grown on the same soil 
is due to their superior foraging powers for all of the elements con- 
tained in their ash, or for one or more particular elements. 

It seems quite as likely, however, that some plants are able to 
use certain soil compounds of potash or phosphoric acid, which 
are not available to other plants, as it did that the legumes were 
able to obtain nitrogen from sources that were not available to the 
grasses. 

Believing that a study of the foraging powers of different agri- 
cultural plants would reveal facts of scientific interest, and at the 
same time of practical value to agriculture, the writer commenced 
a series of experiments, in the fall of 1892, designed to test the 
readiness with which different plants obtain their phosphoric acid 
from insoluble phosphates. 

The reason why phosphoric acid was selected on which to make 
these first studies, in preference to any other substance was, that 
in practical manuring with crude phosphates, and also in their use 
in experimental work, different crops had apparently showed 
decided differences in their abilities to gather phosphoric acid from 
such a source. 


EXPERIMENTAL METHODS. 


In order to have the work as much as possible under control the 
experiments were conducted in boxes in the college forcing house. 
These boxes were of wood, fifteen inches square and twelve inches 
deep. For soil a fine sand was used, taken from a sand bank 
about three feet below the surface. This sand was drawn to the 
forcing house, screened and thoroughly mixed by repeatedly shoy- 
eling it over, after which a sample was taken and the contents of 
potash and phosphoric acid determined, with the following result: 
Potash, 0.096 ; phosphoric acid, 0.012 per cent. 


Eee 
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One hundred and twenty pounds of sand were used in each box. 

For each kind of plant studied nine boxes were used, in three 
sets of three boxes each. 

The three boxes of each set received the following manuring per 
box : 


.5 grams nitrate of soda = 1.86 grams nitrogen. 


2.6 grams muriate of potash = 1.86 grams potash. 


nm 
B 
Ss 
— 
bow 


5 grams nitrate of soda =1.36 grams nitrogen. 
.6 grams muriate of potash = 2.36 grams potash. 


( 
) 
L170 grams South Carolina rock = 4.35 grams insoluble phosphoric acid. 


.6 grams muriate of potash = 1.36 grams potash. 


[28 grams nitrate of soda = 1.86 grams nitrogen. 
9 

SET II4 

| 


28.5 grams acidulated South Carolina rock = 4.46 grams phosphoric acid, 
(L three-fourths water-soluble. 


It will be seen that all of the boxes were treated alike with refer- 
ence to potash and nitrogen, that the plants grown in Set I were 
dependent on the phosphoric acid originally in the sand, that those 
grown in Set II had in addition 4.32 grams of phosphoric acid, 
mostly insoluble, supplied by crude finely ground South Carolina 
rock, and that those grown in the boxes of Set III had in addition 
to that originally contained in the sand 4.46 grams of phosphoric 
acid, mostly soluble, supplied in acidulated South Carolina rock. 

The plants thus far studied have been wheat, barley, corn, beans, 
peas, potatoes and turnips. 

Afte: planting, the boxes were under the care of a man experi- 
enced in growing plants under glass. Water was supplied as it 
was believed to be needed. At the proper time the plants were 
thinned so that the boxes having the same kind of plants contained 
the same number of plants to the box. 

The plants were allowed to grow to maturity. Immediately 
before harvesting, the crops were photographed and plates made 
showing the relative development of the plants produced. At the 
time of harvesting, the crops of wheat, barley, corn, peas and 
beans produced in each box were wieghed separately in an air dry 
condition, after which the amount of dry matter was determined 
in the combined crop of the three boxes of each set. 
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Dry matter produced in each set of three boxes. 


Barley. 
Beans. 
Peas. 
Potatoes. 
Turnips 


Wheat. 
Corn. 


grams.|grams.|grams.jgrams.|grams.|grams.|grams. 
Only soil phosphoric acid.... 76.9| 201.5 39.5 15.7} 112.7] 113.3) 154.4 


Water-insoluble phosphoric 
BYE! acobatosson00d0000NeS O59" 148.6} 294.9) 103.3 17.4) 196.7) 114.6) 304.1 


Mostly water-soluble phos- 
TOLMAGHRO BX ClSocce5n caudoocane 296.3} 508.1) 291.0 69.8] 228.6] 223.7) 270.4 


While it may not be desirable to draw definite conclusions from 
so small an amount of data as is furnished by the above described 
experiments, there are some points which under the conditions of 
these experiments the results appear to bring out sharply. 

1st. Different crops showed a decided difference in their powers 
of obtaining phosphoric acid from crude, finely ground South Caro- 
lina rock. Wheat, barley, corn, peas and turnips apparently ap- 
propriated the insoluble phosphoric acid from this source with 
greater or less ease, while beans and potatoes derived no benefit 
from it. 

2d. The greatest practical advantage derived from the use of 
find ground South Carolina rock was with the turnips. With this 
crop a larger weight of dry matter and also a larger weight of fresh 
roots was obtained with insoluble phosphoric acid from the finely 
ground South Carolina rock than with an equal amount of soluble 
phosphoric acid from acidulated South Carolina rock. 

3d. The indications point to a profitable use of finely ground 
South Carolina rock asa manure for barley and peas, as well as 
turnips. 

Ath. The acidulated Soute Carolina rock in these experiments 
apparently depressed the yield of grain with barley, while largely 
increasing the amount of straw. With wheat, both grain and straw 
were largely increased and in about the same proportion. 


Maine STATE COLLEGE, 
Orono, Me, Nov. 1, 1894. 


Note. These investigations are being continued and will be kept up, if possi- 
ble, until the results warrant definite conclusions. Additional data are already 
obtained and experiments are now in progress. Wo Lal5 dc 


PAGE 

ANALYSES, miscellaneous. -..-+.---- +0 c00e cone occu cece mens vnine 13 
Apple Ven). coon Dono C600 CUD DD OO DOGO DOGU Goud DoOD ODOC OOKC COOe Cone 86 
Ashes, Wood, analysis Of--- +--+ 22s cece cece cece cece cece cece eee 15 
BABCOCK TEST, in butter factories -..---.-- +--+ --+2-eee eee eee 162 
Beautiful Clytus, The -..------- sees cece cece cere eee cece cece eee 89 
Ial Qiiethiiy Giieen eComliterel odboes uobe doudmobeadodedco sce coerc a5 87 
Black Knot, The.------ +--+ cece cece cece cece cece eens cece cece eee 82, 86 
Botanist and Entomologist, Report of....--.++-+--s+ see eees ees 81 
Brown Grain Beetle, The. -------.-- 222+ cess cence eee cece cece cee 85, 89 
Snel Choe Bieele, Wiesoccsoeoo coe coco arate Geen cone once 85, 89, 115 
TRIIRIGIRS GEMINAES) Ciliooone coor beso doc oped eden cond uoon edeeoncacene 12 
THINWOIN cc cconc caoo CoDd CoCo DOOD DODO CUOe KOCK DODO COCA SSCS aL 
OABBAGE BUTTERFLY, Dhe--~ 1-106 <i wens occ eels cece sien vee 84, 88 
(Chinavola, Mangia, WNso56G 0000 0000 0050 Gaob oro boCb Boo 4oDN CeDo GOES 82, 87 
Cpaniien Ehygemeinmooecons cococods onde cooe Cope coos tose Sonbicoce 86 
Carpet Beetle, The Buffalo...------. +22 eeee cece cece eee eens 85, 89, 115 
Chinosiig., GRR OF occasod asc oseo cuore ccspence Deca CECH cmH Seen tore 120 
Chinnathe (Nive Wail pote apEoaen oc oneommodeDoo Cocporee asec or cacoec 83 
Catch Fly, The Dichotomous .-....-.----.2:- -2-ss2ee cece cece cere 86, 99 
Night-flowering .--- +--+ ese - cess cece eee ees eee 86, 97 

WMO Sacicicterctorcneter sree rote ro) oy sictonetetete (oie over sletetan ctcterclcteleteie lateral sreteveterevate 146 
Cecropia Emperor Moth, The....--- +--+ +++ esse eee eee eee 84, 89, 111 
Chemists, Report 0f..------0--- esse cece cere cee cece cee e eee eee 12 
(CINE coca coce Sods HOOD DbaoIOD OO OD0d daoD CUdO. CODO ODma CDODGOCDOOOS 87 
NES Spirat eke iststes a= srevevoreie’ avavaaravarele \eievetene vers) suavatelet leleVereleieyerscletevsie.e orelehers 87 
OIG RIT. co oocb bony ogvadoneboomonee Lope cous Dbue cong nous nooOOedS 87 
Chinch Bug, The....-....-.---- cece cee cence ee cece cece eee 84, 88, 111 
(loner 1Dae Gi 4 Nite) poe pooan obemoone oT ooo on boom ae ad cond onno once 87 
Cob Meal, analysis Of...-... +--+ eeee cece eens cece cee e eee ween cnee 14 
Common Cladosporium. ......-+.--+--+e sees cece cece eee cece eens 86 
Evening Primrose..-..-------s-e- cece cece cence cence ence 87 

Corn, amount Of seed per ACTE..---- 2. eee cece sees cece cece eens 33 
as Silage crop.....--------- BOS Oo eb ed Baco-ccuenees 150 

TWOCE SMO bateratedateetelevonole/ sie okelaleltel alalelalefelallolstetellel stefalefalel-leletalalclelals)'salels 53 


12 


LZ INDEX, 


PAGE 
Cor: Meal, -analysis Of. ovie> ose ede ewe ss as soley ote seaeeae ee eeee 14 
Corpse Plant <7 @ nrc ee cm ine wrinie well ou «oie onl wsleeieislole clclam sie ae eee 87 
Cotton Seed Mest analysis 0f..2---. s2e-)-cue be cco eee ree ore 14 
Dream payie GOK w <> <br oe oe eel ne peepee eee Eee 162 
DiCHOTOMOUSSOATCH SMG); cc <> o> sc sees sone cn cence Gees 86 
Digestibility, influence of food combinations upon............... 35 
Digestion Wxperiments.-.-- 26. 0.00 0205-000 coes sede pace sscncene 35 
Directors? REpoOrtee--.- -- == niesee > sie mise weleisinls ois) eisieisl eel eee if 
Wodders he Clover=---ssieei oc nlswice cciels alii Seis isle setae eerie 87 
Modder “the: Plaxe ssc co cow Seios sale cae ecee see aie ee ee eeeen eee 83 
Hr VRE PARK LOUSES UNE <<< \c crc eee 2 ole weiss ies -ieiee 83, 88, 107 
Hvenine Primrose; ‘Phe’ Common: -=- 2-2... + 1s ts ss ee S7 
Hxcrements, analyses Of---%--)-/- -- 2. oe eielcle)a cles lls o/2)s 51s sis is) 14 
WATT OANKME NV ORM. VUhe: o- oop- cease cee eee oe eee eee 123 
IU Drs ray eo s35 edestsaseicods sade phon 25daces5ta565 450G008- 82 
Halse Whirx Cee. eeREeGce 2405 Gee ete = eee cele SERRE eke ce eee eee $2, 86 
Feeding IDS PO RTE SSodcc S550 5560955 doedads 35956 5355 ohe5t0S: 44 
Fertilizers, effect of different amounts of -.-..-........-.----eee- 26 
Herihzers./expermentsswibl= lm -l ee eee > ae eia eee eee 16 
Fertilizers, partial and complete ---..---.------..--.-.---.------ 25 
Fertilizers, vs. stable manure --..--- 22.2.2. - 2 25< o- 20 soce ween wenn 26 
ieldsh pape neinGgi ee eee eee ee eee eee 16 
Wiss Wodders Pherae ee eee cis ceecle niece cic eee eee ieee eer 83 
Wrap Culbure: <- seas occ wae se ech s ccc als oe eee oh GCs sss ee eee eee 135 
IMTS SM MNS) iss sess 3552 2320 ssc se3 355355900 ence r sense 66 
RewiGg, -VATICHeS Of oo. enc ec means oe 2nd ac eee eee ere eee 136 
Gu MTLISIRS,, ST RESET Citas aces 24 55 3552 505555555555 50500005 505+ 156 
Gold ofPleasgure tii -- Se Set c Rcee kee LUCE SESE RSA Sse cies 82. 86 
Gooseberry Plant Louse, The -....--..----------- +--+ eee eee, 84, 88, 109 
lela MOISE TWAS soscs255 5505 2350 5355 soso essa nbSs esstocssses: $4 
Hay, analyses Of ----------- ce ee cee cee cee cee eee cee e cece neee 14 
[ER aecirG | Sribines Green IM By bite sees eons ao55 559 cess 45s os 25 seo: 38, 39 
Hay Ration, large or small .---.---- -- ee sees cece cee eee eee eens 44 
Hellgramite Fly «--.-+----. sees cece cece cece eee eee eee cee eens gs 
Helminthosporium -.--..- “hE eters ao be b.o Slee leinlete isis letere aie olaiae See eietete §2, S86 
Hop Clover «- <2 22-5 22022 ees coc wees cece nd ne cece seen cece cces cone 87 
GriicHEnTisis RReporiion = -oae reer ee ee ere on oe ook ee ee eee 51 
[ENDTAIN IPTPE; oo sce cx sccic cence ce cece ce See L se ses euicm Ce meer ree 87 
MAGEN ACH O TES eM G oc clec creleemc erste sisi a{e a'cia dite s)5)e/e'a-= (5's s/o. Seperate 8s 
Man: DOG SKUIMI CARs s.22 520 2c 52 c250 3s 6 eer soos ese eens S7 
Manuring, Systems of...----------- ++ eee ee ee ree eee e een nee 28 
Maple Tree Borer, The ...------------e- cece eee eee cece cece noes 85 


Marl, analysis Of... ---- 2202 e00s cose ccs cece ene anes ence eres onan 15 


INDEX. 173 

PAGE 

AEN cal COMPOST ONY OL ee ai charcie)n)elniw cleo wiv a\s)vialn'e, oo elvis e'y al oinie +) ae min vice 46, 47 
wigldl Qigbess. ocooborage co nbbetnep hceege pec ca-r te Bere re. 49 
INGAAS DESEO O Mun EW ANE Hicvclclersial'e/ois/si ciels{clle/elelal’slalatelai lela ololels) viaisiaiie!a|sratetelele 87 
Night-Flowering Catch Fly..--. +... sess seseeeee eens cece cece cees 86 
OAK BARK WEEVIL, The ..-.---------+¢ Feces ce cercsceavens 85, 89, 122 
Oats, diseases Of - ++... es ee cece cee cece eee cee cree cess cere eens 95 
Oblique-Banded Woeat: RoW er wsc.cls) sarciete: Sb orolaetate "croreve ud eiwioleiolela s's/sie 84, 88, 110 
Orange Hawkweed, The.....-.-.-seeces cree cece cece ccncccee cece 82, 87 
Orange Roestelia, The-.-: ==: -2.. 0-222. 5 sseaecedasnese ce ese 82, 86, 90 
PARIS GREEN, analyses Of...--- 20-2 cece cece eee cece cee e cee eee 15 
ar Gail pW Se peposeunodeeuen One Sebo doco sess soea one robe cose 85, 89 
Pear-Leaf Blight, The-...--.--- 222. ee ee cece cece eee cere eee eee 82, 86 
Pear Twig Blight, The...... 020-2000 c0ce sees cece sccc cece cesecses 82, 86 
Phosphoric Acid, foraging powers of plants for-..--.-.-.+++.++.- 167 
utility of different forms of.-.-.......-.-...... 23 

Plant Breeding, notes ON...--------- cee eee eee cee cece cece cece 73 
Plant Louse, The Gooseberry-.----- +--+ seee cece cece eens cece ceee 84 
PATUGE OLA TIT OD PONVEES, Olea cc cise oie <teletale mlale\ feted cleletalc)eiatel al-lol aie’ 167 
EMBED SOAlDoodd oot dads Gon ds60 bgen D0bb boge coOb bdo dooUCoSCuGEt 102 
LOT RA ROS RE GRO DROO CO CIGD CG COC OCU ERED ORO CCDS CORO Oa OO OSO ST err + Alb: 
POOR, MOE Oi? oc ood nce Cond 0050 gonD O000 CDOe HOON DOOUaOSOCOCC 51 
JHINTIS ASIEN ss ose ooee cooc essa suos sohe sone done ehee Seeo ne seeceo 87 
RIOTS) IRUG Ms op cnsc once Sood soba cane Soon poDO HOCOCEbO NOCD OES 82, 86, 90 
IRASIIEDIMIM IDS. WRNMEIAGS) Dioooooc cons 0000 9005 5000 000000005000 000" 72 
Papilnemny, WNib- see stoesass ees osea tend occo cece sens ascacressee- 70 
Thana. leet. ley ip ge lllesese socc ocns Sono eso oecncdcecoseaccee 44 
Ring-Banded Soldier Bug......-.--- 204 e000 ccce cece ceeseces 83, 88, 106 
“ROE IDES, SIPSINVEGE Clio esoa ceca cbse ceat cess Seco esos once cote ace- 15 
ih@n@ nl ee \\Ge0 boess soogonou ssc sano osce Good bond daunncec couc 87 
SIBIGTD, TIO oleverrnn ipo ae cose cgoa conc cosa cosouccocoescetoesee 33 
SURE. OTERO sooo osopcpsoeucecdcn cuaccnmoeoce core soconons 14 
Silage, digestibility Of-.....-... ce sce cee e cece cece cee e cone eens 37 
Silage and Hay, digestibility of..-....--.-+--.++-eee eee cece cee 38, 39 
Silver Wilain. TUS once ocss ndonossn coco ouas tose jogs doch ssoo ass 83, 88, 105 
Some [DIARIES TAGES) OIE oo cod Coco CHyOS Ode D600 SODU CoUS Sado HOSO ONES 66 
NYT AINORELE AUlioverctolclolelanclevatctelelevelcretelelciaretlletel sven statevellsleielelotel crenata s\svereicreraterete ‘i 
Sinony Mga. Mie Compe cosa cong todo sono sono Seco asco anoDOEHE 83, 88, 104 
SOM pay SES Oletetayer <= ol oreo «\ wicinje wivie'e/ elaleie) v/eisic! cinial cielvi=)eiele}e|eiciela etal 15 
Spraying Experiments.-.-...- ---. 2.2. eee cone cone cee cere eee wees 138 
Specimens, directions for sending.--..--- +... .+++ sees cece wees eens 85 
StapleWWanure, vs. LELbUIZel Se. 6 = 22 c c ase oncin seme occlsled da neice ola 27 
Strawberries, varieties Of ....--- .22+ cece cece vene cece cece cece cone 68 
Strawberry, The .------- 22. cece cece cere cee cee wees cere ceee eee 66 
SUCCOLTY - +e cece cree cece eee cence eee eect teen eee rene ee ee eres cee 87 


174 INDEX. 
PAGE 
SLT O16 00) 0) 87 
SEE Poe ETL tel ST ET bts BP (ODO DOU OaDU AD oanocm cancosnas cade aocc 87 
Ser nioe AWS Chie by agaa sa oSaawaeo DOGS HasiECneSA aso SSG apc $2, 87 
Pimpthy Hay) iP estibiaby Of --'2- 2-6 en een ae ee eee oie 37 
UMIVITITES SSasecoéescnssessecoe HOS dO nos Como BE oo OoDn Sans eco csa7 142 
[MIE GUAR Pao s506 ss56 soos c5s0 sete chs 6562 52225522 22-- 58 
checking growth before setting.---------.+----+++-+--- 63 
different varieties for forcing .----.--++-+++ ess. eeee sees 62 
efleci Of mmnlehinie se eee ee ae ee ee ae ee 64 
TELGL WGFES con ccs cosh ooeccess soca co seseso oes etsscsce 63 
~ forcing in winter.-------. +--+. - se cece eee eee eee ees 5D 
frequent vs. infrequent cultivation -....-.---.--.+--+--- 64 
in open beds -.-.- ---- -- 22 eee ene eee ee ne eee eee wees 58 
TNR ERS NE 00566 665556655005 c656 5045 S555 56D onbo Cone code 54 
plants from field-grown seed..---- +--+ -+++-eee sere eee 60 
plants from house-grown seed ---- +--+ e+-e cree cece eens 60 
Treasurer’s Report..------- eee cece cece cee cece eee eee cece ees 3 
Wrench Sy Seni, ton POLALOGS <i <6 ee = 2 lee oe oe ee aie 51, 153 
i LTR el lias ASeornereaae.s SHoicooroooomnanoaoarEbamean csiacdaads 124 
MDHIDGTCUIOSIS. wate oc hee oie wie e ereis nics Sine Siave cece ciele a oem e aisicns oie ererle 124 
SUPPTESSion Of- +--+ ++ ee eee cece eee cee eee eee eee 156 
Ul Mii dil (ol 8 1S 0 BOO OOCa COR ODOmoan Jonas a oeSodron riasoiocdS 87 
VWitisieo GHISSS soon edes coco dass osn0 so0n bose Gonsosao CaES G5ODCOR 82, 86 
Vile CRG RUN Gs sone doet soccenesshonse seme sce seaeseogsscsccs- 83 
ODD Fk O18 0) A th aOR GOAOInGnc BOReOoDE Conabone caSoconoeacp doc 87 


Wellow ockete +2. s cess cesses seticsscebieesneceeecces sr wee ce eeee 82, 86 


ak 
, 4 
\ a 
' 
' 4 
, 
4 
‘ 
ne 
% 
4 


7 At i. 
Bal ms 


a nr) Sain 


pe 


‘ 
ao 
¥ 
i 
. 


NAA 


100169994 


